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PREFACE 


The Canada Water Act, proclaimed on September 30, 1970, provides the framework for cooperation with 
provinces and territories in the conservation, development, and utilization of Canada’s water resources. 
Section 38 requires that a report on the operations under the Act be laid before Parliament after the end of 
each fiscal year. This, the 31° report, covers progress on these activities from April 1, 2002 to March 31. 
2003. 


The report describes a wide range of federal activities conducted under the authority of the Act, including 
significant water research, participation on federal—provincial agreements and undertakings, significant 
water research and a public information program. A map depicting Canada’s major drainage areas and 
drainage flows is provided in Figure 1. 


Provisions of the Canada Water Act 


The following is a summary of the major provisions of the Act. 


Part |, Section 4, provides for the establishment of federal—provincial 
consultative arrangements for water resource matters. Sections 5, 6, and 8 
provide the vehicle for cooperative agreements with the provinces to develop 
and implement plans for the management of water resources. Section 7 
enables the Minister, directly, or in cooperation with any provincial government, 
institution, or person, to conduct research, collect data, and establish inventories 
associated with water resources. 


Part Il provides for federal—provincial management agreements where water 
quality has become a matter of urgent national concern. It permits the joint 
establishment and use of federal or provincial incorporated agencies to plan and 
implement approved water quality management programs. The application of 
alternative cooperative approaches and programs has resulted in Part II never 
having been used. 


Part Ill, which provided for regulating the concentration of nutrients in cleaning 
agents and water conditioners, was incorporated into the Canadian 
Environmental Protection Act (CEPA) in 1988 and later into sections 116-119 
(Part VII, Division |) of the new Canadian Environmental Protection Act, 1999, 
which came into force March 31, 2000. (See the CEPA annual report to 
Parliament, available at www.ec.gc.ca/CEPARegistry/gene_info/). 


Part IV contains provisions for the general administration of the Act. In addition, 
Part IV provides for inspection and enforcement, allows the Minister to establish 
advisory committees, and permits the Minister, either directly or in cooperation 
with any government, institution, or person, to undertake public information 
programs. 


Figure 1. Major Drainage Areas and Drainage Flows in Canada. 
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Comments on the Report 
At the end of this report, a feedback form has been included to share your comments. Feedback on the 


report is appreciated and will help Environment Canada better understand the variety of audiences that 
read the report, as well as help shape future annual reports on operations under the Canada Water Act. 


Vill 
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ACAP 
AOC 
CABIN 
CCME 
CEPA 
CEPA 1999 
CESI 
COA 
GLWQA 
HAL 
HYDAT 
IUC 
IMSL 
NEI 
NWRI 
SLP 
SOAER 
ZIP 


Atlantic Coastal Action Program 

Area of Concern 

Canadian Aquatic Biomonitoring Network 

Canadian Council of Ministers of the Environment 

1988 Canadian Environmental Protection Act 

Canadian Environmental Protection Act, 1999 

Canadian Environmental Sustainability Indicators 
Canada—Ontario Agreement Respecting the Great Lakes Basin Ecosystem 
Canada—United States Great Lakes Water Quality Agreement 
Hydrometeorology and Arctic Laboratory 

Environment Canada’s hydrometric database 

International Joint Commission 

Integrated Management of the St. Lawrence 

Northern Ecosystem Initiative 

National Water Research Institute 

St. Lawrence Plan 

State of Aquatic Ecosystem Report 

zone d’intervention prioritaire (priority intervention zone) 
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EXECUTIVE SUMMARY 


Federal Programs 


The Canada Water Act calls for consultation between the federal and provincial governments in matters 
relating to water resources. Joint projects involve the regulation, apportionment, monitoring, or surveying 
of water resources, and the pre-planning, planning, or implementation of sustainable water resource 
programs. The planning studies encompass interprovincial, international, or other basins where federal 
interests are important. Implementation of planning recommendations occurs on a federal, provincial, and 
federal-provincial basis. Agreements for specific water programs provide for the participating governments 
to contribute funding, information, and expertise in agreed ratios. 


Various federal programs are highlighted in this Canada Water Act Annual Report. For example, Program 
Integrity is an initiative to collect hydrometric data across the country, including modernization of stations 
and gauging sites and improving technology used in monitoring. A number of water quality monitoring 
agreements have been developed since the early 1980s to ensure that the quality of water is maintained 
and monitored throughout the country. Highlights of these include an agreement between Environment 
Canada and Quebec's department of the environment to measure mercury in precipitation along the 

St. Lawrence River, and monitoring conducted by Environment Canada and the British Columbia Ministry 
of Water, Land and Air Protection at 31 stream or river sites. 


Also highlighted in this report is the National Water Research Institute (www.nwri.ca), which operates as 
Canada’s largest freshwater research facility, leading initiatives from five locations across the country to 
protect and sustain Canada’s aquatic ecosystems, aquatic biodiversity, and the quality and quantity of 
Canadian water resources. Some noteworthy NWRI initiatives for the 2002-2003 fiscal year include: 
research on the impacts of climate change on the circulation, storage and distribution of water and energy 
in cold regions (in association with the Mackenzie Global Energy and Water Experiment); studies on 
impacts of agriculture on water quality in the Prairies and in Ontario; and the organisation of the first in a 
series of science-policy workshops on behalf of the Canadian Council of Ministers of the Environment. In 
recognition of NWRI’s national and international leadership in water science, NWRI was awarded the 
prestigious “Cannes International Prize for Water and Sciences” in 2003. 


Atlantic Region 


The Atlantic Region consists of the provinces of Nova Scotia, New Brunswick, Prince Edward Island, and 
Newfoundland and Labrador. In this region, ecosystem initiatives are a key component of Canada Water 
Act activities. One of the key ecosystem initiatives is the Atlantic Coastal Action Program (ACAP)). It is a 
community-based program that relies on local involvement to conduct projects that are funded to address 
environmental and sustainable development issues at a watershed level throughout Atlantic Canada. 


A considerable laboratory analysis effort was mobilized to investigate the fish kill incidents that occurred in 
Prince Edward Island in the summer of 2002 using a diagnostic tool that identified the presence of 
pesticide residues in fish tissue. 


Also in 2002-2003, Fisheries and Oceans Canada led an environmental impact assessment (EIA) with the 
province of New Brunswick to evaluate options for rehabilitating the Petitcodiac River estuary. | 
Environment Canada contributed in-kind expertise to the EIA in the form of monitoring, data provision and 
analysis, and professional advice. 


Quebec Region 


In the Quebec Region, the St. Lawrence River and connected ecosystems are the main focus of the 
Canada Water Act. Quebec’s and Canada’s objective was to join forces to more effectively fight the 
chemical pollution of the river's waters and ecosystems. An ecosystem-oriented approach was taken, built 
on the strength and energy of community groups. Phase II of St. Lawrence Vision 2000 (SLV 2000) 


x! 


reached its final year in 2002-2003. One significant result was a 96-percent decrease since 1988 in liquid 
effluent toxicity in 50 of the largest industrial facilities along the St. Lawrence River and its tributaries. 


At the St. Lawrence Centre, which is the only federal research and development centre devoted entirely to 
the river ecosystem, specialists are involved in a number of studies and research programs aimed at 
better understanding how the ecosystems of the St. Lawrence River function and how to keep this 
knowledge up to date. The St. Lawrence Action Plan (SLV 2000) was created as an ecosystem initiative to 
protect, preserve, and restore the St. Lawrence River ecosystem. ZIP (Zone d’intervention prioritaire 
[priority intervention zone]) committees were established with priorities that included the reduction of 
industrial and agricultural pollution, the conservation of biodiversity, and community-based involvement. 
To date, 17 Ecological Rehabilitation Action Plans (ERAPs) have been developed by these committees. In 
addition, models and quality control algorithms have been developed to study the effects of water level 
fluctuations, coastal processes, and tourism on the ecology of the river. 


In 2002-2003, the region was also involved in ecosystem studies for the study board on Lake Ontario and 
St. Lawrence River regulation plan according to a mandate given by the International Joint Commission. 


Ontario Region 


The Great Lakes basin is a key component of Canada Water Act activities in the Ontario Region. Under 
the Great Lakes Program, the activities of the partners within the government departments/ agencies are 
organized in relation to three main goals (healthy environment, healthy citizens, and sustainable 
communities) and seven objectives (restore Areas of Concern, conserve ecologically important areas, 
control introduction of exotic species, assess and manage ecosystem health, protect and promote human 
health, reduce harmful pollutants, and advance sustainable use). 


Within the region, water use and supply studies focus on gathering information at a watershed level to 
determine ecological sensitivities, impacts of climate change, and future projections. 


The Ottawa River basin is also an important resource in the Ontario and Quebec regions. Under the 
Canada Water Act, regulations aimed at protecting against flooding along the Ottawa River and its 
tributaries were established. 


In 2002-2003, a significant effort was made to restore the environmental quality and beneficial uses in the 
Severn Sound Area of Concern (AOC). As a result, the Severn Sound was de-listed as an AOC pursuant 
to the Canada—United States Great Lakes Water Quality Agreement. 


Prairie and Northern Region 


The Prairie and Northern Region encompasses more than 50 percent of Canada’s land mass and includes 
five political jurisdictions: Alberta, Saskatchewan, Manitoba, Northwest Territories, and Nunavut. In this 
region, two main initiatives are noted in the Canada Water Act Annual Report: The Northern Rivers 
Ecosystem Initiative (NREI) and the Northern Ecosystem Initiative (NEI). 


The NREI is the response of the Governments of Canada, Alberta, and Northwest Territories to the 
recommendations of the Northern River Basins Study. Through the NRE], science teams have been 
focusing on priorities such as pollution prevention, endocrine disruption in fish, drinking water, and 
enhancement of environmental effects monitoring. Studies have also continued into the incidence of fish 
abnormalities and the effects of land use, flow regulation, and climate change on aquatic ecosystems. 


The NEI supports partnership-based efforts to improve the understanding of how northern ecosystems 
respond to climate change, contaminants, and resource use activities. It also supports the development of 
indicators and a network to monitor ecosystem changes. 


The Prairie Provinces Water Board (PPWB) was established in this region to ensure that eastward-flowing 
interprovincial streams are shared equitably and that water quality at interprovincial boundaries is 


xii 


maintained at acceptable levels. The PPWB also facilitates a cooperative approach for the integrated 
development and management of interprovincial streams and aquifers to ensure their sustainability. |t 
continues to monitor and report on water chemistry, the condition of benthic macro-invertebrate 
communities and fish, and contaminant levels at PPWB monitoring sites. The PPWB is also considering 
the application of a water quality index for the presentation of water quality data at its transboundary 
monitoring sites. 


The Mackenzie River Basin Board was created in 1997 to ensure a healthy and diverse aquatic 

ecosystem for the benefit of present and future generations within the Mackenzie River basin. In 2002— 
2003, the major initiatives of the Board were the completion of a draft strategic plan and work on its first 
State of Aquatic Ecosystem Report (SOAER), which included an overview of water quality in the basin. 


Pacific and Yukon Region 


The Pacific and Yukon Region encompasses British Columbia and Yukon. The region is characterized by 
rugged terrain and variations in the amount, distribution, and form of water, resulting in a diverse climate. 
Water issues in the region stem from conflict or uncertainty in the allocation of water and adequate quality 
and quantity to meet human and ecosystem needs, now and in the future. Stresses from urban growth, 
rural development, agriculture, industry, and resource use have impacts on the quality and quantity of 
water suitable for human and environmental uses. Other water issues stem from fundamental human 
conflict with the environment: urban and rural development versus floods and drought versus agricultural 
and municipal water needs. The conflict is compounded by the mosaic of international, interprovincial, 
municipal, and First Nations interests, each with its own perspectives on the issues, root causes, and 
solutions. 


The Georgia Basin Ecosystem Initiative is a key component of this region's initiative on water. Under this 
initiative, projects and research are funded to address the threats, pressures, and impacts to the 
sustainability of the Georgia Basin. Priorities include habitat and species conservation, reduction of 
pollutants, remediation of shellfish-growing areas, and improved local decision making. 


In 2002-2003, Environment Canada and the British Columbia Ministry of Water, Land and Air Protection, 
through the Canadian Information System for the Environment, made a significant breakthrough in 
establishing public reporting of data collected on the Internet under the Canada-—British Columbia Water 
Quality Monitoring Agreement. Access to water quality information through www.waterquality.ec.gc.ca/ 
EN/home.htm will significantly improve access to data and information used to determine long-term trends 
in water quality, identify emerging aquatic ecosystem impacts, and provide information to Canadians for 
decision making. 
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HIGHLIGHTS, 2002-2003 


COMPREHENSIVE WATER RESOURCE MANAGEMENT 
(Part | of the Canada Water Act) 


1. Federal—Provincial Programs 


In 2002-2003, a committee of assistant deputy 
ministers from six federal departments with 
core responsibilities for water, driven by the 
contamination of the drinking water supply in 
Walkerton, Ontario (that led to a provincial 
inquiry), spearheaded internal reviews over a 
one-year period to determine immediate water 
quality priorities. This led to a Budget 2003 
announcement of $600 million in new federal 
funding targeted toward improving the quality of 
water and wastewater treatment in First Nations 
communities. 


In the spring of 2003, Environment Canada's 
deputy minister and the Environment and 
Sustainable Development Coordinating 
Committee developed an interdepartmental 
subcommittee of assistant deputy ministers from 
19 different federal departments that have 
interests in water. The subcommittee is the 
principal interdepartmental forum for discussion 
and joint action on issues of federal, national, bi- 
national (Canada-U.S.), and international 
concern related to water, and its mandate is to 
better coordinate and integrate water programs. 
This group is a focal point for harnessing federal 
capacity in the area of water and provides a 
stronger basis for federal participation in federal- 
provincial programs. 


Federal—provincial collaboration on data 
collection and use, progress achieved within 
interjurisdictional boards and ecosystem 
initiatives, as well as highlights of other types of 
collaboration on water, such as through the 
Canadian Council for Ministers of the 
Environment (CCME), are discussed in this 
section of the annual report. 


1.1 Data Collection and Use 
1.1.1 Collection of Water Quantity Data 


Background 


Under hydrometric agreements administered 
since 1975 with the provinces and territories, 


government agencies have gathered, analyzed, 
and interpreted water quantity data to meet a 
wide range of client needs in the hydrologic 
community. 


In 1997, all the parties agreed that there was a 
need to review the existing bilateral agreements 
and determine the path forward for updating the 
1975 agreement. This initiative became known 
as the partnership renewal process. 


In 2000, under the federal government's 
Program Integrity initiative, the Meteorological 
Service of Canada was allocated $10M over a 
five year period. The funding was to be used for 
re-engineering the collection of hydrometric data 
in order to minimize the associated field hazards. 


Progress (to March 31, 2003) 


Hydrometric data were collected, interpreted, 
and disseminated to meet a variety of needs in 
the hydrologic community. Under the 
agreements, there were 2490 stations operating 
in the federal and provincial networks, with a net 
increase of 83 stations in 2002-2003. This 
change was driven primarily by 61 new or 
reactivated stations in Ontario as part of a 
multiyear expansion of the provincially funded 
network. In 2002—2003, the modernization of 
federally funded stations across the country was 
nearly completed, while the modernization of 
provincially funded stations continued as allowed 
by provincial funding. 


Joint federal and provincial efforts continued to 
address infrastructure issues. During the year, 
137 gauging sites were assessed for spilled 
mercury and 109 sites were remediated. 
Considerable effort has gone into developing 
the national hydrometric agreement template 

in terms of a consensus on the content and 
wording. There are still a number of unresolved 
issues that need to be addressed before moving 
forward with the bilateral negotiations. 


The initial focus of the Program Integrity initiative 
has been on research and development. Testing 


and evaluation of hydroacoustic technologies for 
suitability as an operational tool within the water 
survey field program has also taken place. The 
acoustic Doppler current profiler has shown 
great promise in reducing the time and dangers 
encountered by field staff when conducting 
velocity and flow measurements. It reduces 

the time needed to obtain river velocity 
measurements and uses new deployment 
platforms, including small hand-carried tethered 
boats, remote-controlled boats, and remote- 
controlled cableway rovers. Other technologies 
investigated include in situ acoustic velocity 
meters and noncontact stage, velocity, and flow 
meters using radar and laser systems. Hydraulic 
and hydrological techniques are also under 
development that will reduce the risks associated 
with field measurements and will allow for the 
extrapolation of data from existing sites to be 
used for estimating streamflows at ungauged 
sites. 


1.1.2 Water Supply and Use Data 
Background 


In the fall of 2000, Canada and the province of 
Ontario initiated a joint federal—provincial water 
use and supply project for the Great Lakes 
basin. The primary objectives of this Canada— 
Ontario project are to gain baseline information, 
at the sub-basin level, on water supply, use, and 
demand; to identify the system’s ecological 
sensitivities to water resources; and to make 
projections for the future, including the potential 
impacts of climate change. 


Environment Canada and the Ontario Ministry of 
Natural Resources co-lead the project. The 
project management team includes members 
from these two agencies, along with the Ontario 
Ministry of Environment, the Ontario Ministry of 
Agriculture and Food, Conservation Ontario, and 
Fisheries and Oceans Canada. In addition, 
Natural Resources Canada and Statistics 
Canada have shown an interest in the project 
and have been participating in an advisory role. 
An advisory committee includes members from 
numerous agencies and organizations that have 
expressed an interest in the project. Three 
technical working groups (water use, water 
supply, and ecological needs) conduct the work 
with a five year timeline. 


Progress (to March 31, 2003) 


The Canada—Ontario Water Use and Supply 
Project has made considerable progress 
throughout the past three years on a work-share 
basis. The support of the partner agencies and 
the commitment of those involved have kept the 
project progressing despite a limited resource 
base. In addition, the project has benefited from 
collaborative efforts with other initiatives and 
programs. 


The Water Use Working Group compiled data by 
tertiary watershed for the entire study area for 
the years 1991, 1996, 1998, and 2000. The 
Water Supply Working Group estimated 
groundwater flow in terms of base flow index 
(BFl) and base flow recession (BFR) for gauged 
unregulated watersheds, and BFI has been 
extrapolated to the entire southwest portion of 
Ontario. The Ecological Requirements Working 
Group continued its efforts in developing models 
that identify the relationships between ecological 
indicators and hydrologic conditions. Work is 
also proceeding on ecological requirements in 
identifying species at risk, characterizing 
streams, and identifying aquatic habitats. 


1.1.3 Water Quality Monitoring Agreements 
Background 


Beginning in the early 1980s, federal—provincial 
agreements were negotiated with several 
provinces and territories, including British 
Columbia (1985), Manitoba (1988), New 
Brunswick (1988), Newfoundland (1986), 
Northwest Territories (1995), Prince Edward 
Island (1989), Quebec (1983), and Yukon 
(1995). 


The agreement with New Brunswick was 
modified in 1995 when the provincial government 
undertook to collect, analyze, and manage the 
data for the water quality monitoring program. 
The agreement with Quebec was terminated in 
1995 because activities were similar to those in 
the St. Lawrence Action Plan. The agreement 
with Prince Edward Island was incorporated into 
the Canada—Prince Edward Island Water Annex 
in 1996, which expired in 1999 and was replaced 
with the Canada—Prince Edward Island 
Memorandum of Agreement on Water signed in 


May 2001. Water quality monitoring continues 
under this new agreement. 


A specific framework agreement was negotiated 
with Quebec for the monitoring of the state of the 
St. Lawrence River, including long-term water 
quality monitoring. The agreement marks the first 
partnership between Environment Canada— 
Quebec Region, Fisheries and Oceans Canada— 
Quebec Region, Quebec's department of the 
environment (Ministere de l'Environnement), and 
the Societe de la faune et des parcs du Quebec. 


As part of an action plan to measure mercury in 
precipitation, an agreement was extended 
between Environment Canada and Quebec’s 
department of the environment for a further three 
years (2001-2004) at the request of the 
Conference of New England Governors and 
Eastern Canadian Premiers. Under the 
agreement, mercury will be measured in 
precipitation at two sites in Quebec along the 
St. Lawrence River (Saint-Anicet and Mingan). 
The measurements will be incorporated into the 
North American Mercury Deposition Network. 


Progress (to March 31, 2003) 


Environment Canada and the British Columbia 
Ministry of Water, Land and Air Protection jointly 
conducted biweekly water quality monitoring at 
31 stream or river sites in British Columbia. 
Working agreements to test groundwater quality 
at wells have also been implemented where cost 
effective. Environment Canada monitored water 
quality at an additional four stream and/or river 
sites in British Columbia and seven sites in 
Yukon in cooperation with Parks Canada. A pilot 
project to make water quality trend data 
accessible through the Internet on the 
Environment was completed in cooperation with 
the Canadian Information System for the 
Environment (www. waterquality.ec.gc.ca/ 
EN/home.htm). 


Environment Canada completed discussions 
with Manitoba on the Canada—Manitoba Water 
Quality Monitoring Agreement. Environment 
Canada plans to continue monitoring five 
locations under the agreement until the Lake 
Winnipeg Nutrient Study is completed. 


A considerable laboratory analysis effort was 
mobilized to support the investigation of the fish 
kill incidents in Prince Edward Island that 
occurred in the summer of 2002. The analysis 


benefited from the diagnostic tool developed the 
year before to identify the presence of pesticide 
residues in fish tissue. 


In New Brunswick, 15 long-term surface water 
quality stations continued to be monitored in 
accordance with the federal—provincial 
agreement. 


In Newfoundland and Labrador, several water 
quality sites continued to be sampled under the 
federal—provincial agreement. Water quality 
monitoring at a selected network of Labrador 
ashkui sites continued during 2002-2003. (The 
term ashkui refers to the first open water area in 
the spring). The ashkui stations are now 
integrated into the Canada—Newfoundland 
Water Quality Agreement. 


Water quality lake monitoring continued in 
Nova Scotia and Labrador for Environment 
Canada’s ongoing Long-Range Transport of 
Airborne Pollutants (LRTAP) Program. Water 
quality monitoring also continued in New 
Brunswick and Nova Scotia in support of long- 
term multi-agency research projects on 
Catamaran Brook, the Fundy Model Forest, and 
the Pockwock watershed. 


In Nova Scotia, a report on the development and 
use of provincial water quality objectives in 
Canadian jurisdictions was produced. The report 
included a summary of the purpose, applications, 
and uses of water quality objectives, the process 
for adopting them, and their relevant legislation 
or policy. A second report reviewed and 
summarized existing phosphorus models and 
their applications and possible applicability for 
conditions found in Nova Scotia. 


A project to study therapeutic and 
pharmaceutical compounds in the Atlantic 
Region environment was started. It includes 
nonylphenols and ethoxylated derivatives 
(common chemicals used in domestic and 
industrial products such as detergents, 
lubricating oils, and resins). 


Collaborative projects with the National Water 
Research Institute (NWRI), the Canadian 
Information System for the Environment, and the 
Knowledge Integration Branch improved access 
to Atlantic Region ENVIRODAT water quality 
data and interpretive products, including on-line 
mapping applications and a querying tool (Water 
Wizard). 


1.1.4 Cooperative Modelling in the 
St. Lawrence River and the Great Lakes 
Connecting Channels 


(i) St. Lawrence River / Lake Ontario 
Background 


Since 2001, several studies have been undertaken 
as part of the revision of the regulation plan for 
Lake Ontario and the St. Lawrence River. 
Environment Canada—Quebec Region is involved 
in various working groups on issues such as the 
environment, coastal processes, hydrology, data 
management, pleasure boating, and nautical 
tourism. The results of the studies will be used as 
performance indicators to evaluate and propose 
an update of Plan 1958-D, which was developed 
over 30 years ago. 


Progress (to March 31, 2003) 


On the basis of these studies, the Meteorological 
Service of Canada (Hydrology Section) has 
completed a two-dimensional representation of 
Lac Saint-Frangois and Lac Saint-Pierre, two 
areas covered by the Lake Ontario and St. 
Lawrence River regulation plan. A number of 
physical parameters have been incorporated into 
the model in order to improve the simulation of 
the effects of water level fluctuations. In 2002— 
2003, special attention was focused on erosion. 


The Environmental Conservation Branch (St. 
Lawrence Centre and Canadian Wildlife Service) 
conducted a series of projects and field studies 
(specifically in wetlands) to acquire a better 
understanding of the relationships between 
water levels and ecosystem components. The 
relationships will be used as the basis for 
validating the hydro-logic model and criteria in 
order to update the regulation plan. 


(ii) Automated Control of Data 
Background 


The Meteorological Service of Canada—Quebec 
Region participated in the implementation of a 
pilot project involving the automated, real-time 
application of quality-control algorithms to data 
from hydrometric and meteorological monitoring 
networks. Traditional methods of managing 
these data were also reviewed and optimized in 
accordance with the most up-to-date concepts 
and technologies in the field. 


Progress (to March 31, 2003) 


The data model and the bank of suitable data 
have been reviewed and optimized. This model 
has incorporated new data including updated 
bathymetry. Quality control algorithms for the 
domain of variation and for temporal variability 
were applied at a large number of hydrometric 
and meteorological stations to assess the 
capacity of the system to handle large quantities 
of data in real time. Final representations and 
data validation of the Lac Saint-Frangois area as 
well as advancement in completing the 
Varennes-Contrecoeur area were undertaken. 
The project for all of the St. Lawrence River 
section will be completed in 2003-2004. 


1.1.5 Petitcodiac River Estuary Restoration 
Background 


In 1968, a 1-kilometre long causeway and dam 
with five sluice gates was built across the 
Petitcodiac River estuary in southern New 
Brunswick. While beneficial as a crossing, the 
causeway is also a barrier that impedes freshets 
and tidal flows. Over the years, this condition has 
created ecological issues related to fish 

passage, levels of nutrients and dissolved 
oxygen, pollution, and channel sedimentation. 


As part of efforts to rehabilitate the estuary, 
Canada and New Brunswick agreed to 
undertake a harmonized environmental impact 
assessment (EIA) for achieving a long-term 
solution to the fish passage and ecosystem 
problem. The EIA will consider proposed 
modifications to the Petitcodiac River causeway. 


Environment Canada organized a key 
Petitcodiac Estuary/River Modeling Workshop in 
March 2002. The proceedings in the form of a 
workshop summary report, along with other 
documentation related to the harmonized EIA 
process, may be found at www.petitcodiac.com. 


Progress (to March 31, 2003) 


Environment Canada is providing in-kind support 
(i.e., laboratory analysis and engineering 
expertise) for the EIA. 


Water level stations continue to be operated 
on the Petitcodiac River in support of 
hydrodynamics modeling requirements for the 
EIA. 


1.2 Interjurisdictional Boards 
1.2.1 Ottawa River Basin Regulation 
Background 


In 1983, Canada, Quebec, and Ontario 
concluded an Agreement Respecting Ottawa 
River Basin Regulation. Under its terms, a board 
was constituted to plan and recommend 
regulation criteria for the 13 principal reservoirs 
of the basin, taking into account flood protection, 
hydroelectric power production, and other 
interests. Supported by a Regulating Committee 
and a Secretariat, the Ottawa River Regulation 
Planning Board endeavours to ensure that the 
integrated management of the reservoirs 
provides protection against flooding along the 
Ottawa River and its tributaries and along its 
channels in the Montréal region. 


During the spring freshet, hydrometric and 
meteorological data are collected daily and are 
used to develop inflow forecasts. A simulation 
model is used to evaluate the effects of sub- 
basin inflows and regulation decisions on flows 
and levels throughout the basin. The Secretariat 
provides information on flows and levels to the 
public. Since 1986, flood reserves have been 
implemented in three of the principal reservoirs 
(Quinze, Timiskaming, and Poisson Blanc) to 
improve downstream flood reduction. One of the 
main benefits of the reserves is to enable 
operation of the Grand Moulin dam to provide 
protection for residents along the Mille-iles River 
in the Montréal region. 


Progress (to March 31, 2003) 


Snow surveys during the late winter of 2002 
showed significant variation in depth throughout 
the Ottawa River basin. The water equivalent 
was much higher than average in the north and 
less than average in the south. Therefore, spring 
peak flows varied throughout the region. 


Flooding problems occurred in the Campbell's 
Bay and Fort Coulonge areas along Lac 
Coulonge on the Quebec shore. High 

tributary inflows contributed to the flooding 
situation. It was an exceptional year because 
three flood peaks were recorded at Carillon. The 
lower Ottawa River and Lac des Deux 
Montagnes were above flood stage during the 
spring runoff, but no major flood damages were 
reported. 


1.2.2 Prairie Provinces Water Board 
Background 


In 1969, Canada, Alberta, Manitoba, and 
Saskatchewan signed the Master Agreement on 
Apportionment, which provides for the equitable 
apportionment of eastward-flowing Prairie rivers 
and the consideration of water quality problems. 
Schedules A and B provide procedures to 
apportion water between the provinces. 

Lodge and Battle creeks in southwestern 
Saskatchewan are apportioned under the 
Article 6, Schedule A of the Master Agreement 
and the 1921 Order of the International! Joint 
Commission under the terms of the 1909 
Canada—U.S. Boundary Waters Treaty. Under 
Schedule C, the Prairie Provinces Water Board 
(PPWB) was reconstituted to administer the 
provisions of the Master Agreement. Schedule E 
specifies acceptable water quality objectives in 
each river reach along the interprovincial 
boundaries and further defines the duties of the 
Board with respect to its water quality mandate. 


Progress (to March 31, 2003) 


Although drought conditions existed in southern 
and central Alberta and southern Saskatchewan, 
these provinces met all apportionment 
requirements and minimum flow criteria for 
interprovincial streams during 2002. 


The PPWB agencies are supporting studies, 
done under the Canadian Climate Action Fund, 
to consider the potential impacts of climate 
change on water availability and on the 
vulnerability of various water use sectors. 


Since 1985, the Committee on Hydrology (COH) 
has sought ways to improve the effectiveness of 
apportionment monitoring of Lodge, Middle, and 
Battle creeks at the Alberta—Saskatchewan 
border. The Board approved changes to 

the natural flow computation procedure 
recommended by the COH to improve the 
accuracy of apportionment monitoring in these 
two interprovincial streams. Because these waters 
are also shared with thé United States and are 
subject to the 1909 Boundary Waters Treaty, the 
PPWB must consider how apportionment changes 
between Alberta and Saskatchewan affect the 
apportionment arrangement at the international 
boundary. Therefore, some recommended 
changes have been postponed until similar 
changes are accepted in the international 


computations by the International Joint 
Commission Accredited Officers. 


The Committee on Groundwater recommended 
specific tasks that should be completed before 
negotiating a groundwater apportionment 
agreement between the provinces, including the 
mapping and assessment of transboundary 
aquifers, the definition of sustainable yield, and 
aquifer management plans. A pilot study to map 
and assess a transboundary aquifer was 
conducted in 2003. 


The Committee on Water Quality (COWQ) 
continued its multimedia monitoring program, 
including collection of biota to indicate water 
quality and aquatic health. The COWAQ also 
applied the Canadian Council of Ministers of the 
Environment Water Quality Index (CCME WQI) 
to basins with PPWB monitoring sites and ran 
the index for a five-year period on a general 
group of variables. The application of the index 
and various scenarios were considered for the 
presentation of PPWB water quality data. The 
PPWEB continued monitoring fish conditions and 
contaminant levels at PPWB monitoring sites on 
a five-year cycle. Specific biological pilot studies, 
which include benthic macro invertebrate 
communities and periphyton measurements, 
continued in 2002-2003. The COWQ continued 
working on developing appropriate nutrient water 
quality objectives. 


1.2.3 Mackenzie River Basin Transboundary 
Waters Master Agreement 


Background 


The governments of Canada, British Columbia, 
Alberta, Saskatchewan, Northwest Territories, 
and Yukon signed the Mackenzie River Basin 
Transboundary Waters Master Agreement 
(Master Agreement) in July 1997. The Master 
Agreement endorses the principle of managing 
water resources for future generations in a 
manner consistent with the maintenance of the 
ecological integrity of the aquatic ecosystem. It 
provides for early and effective consultation on 
potential developments and activities in the basin 
that could affect the integrity of the aquatic 
ecosystem. It also contains provisions for seven 
sets of bilateral agreements between adjacent 
jurisdictions in the basin. These bilateral 
agreements identify scientific criteria for water 
quality, water quantity, and seasonal timing of 
flows at boundary crossing points required to 


maintain the integrity of the aquatic ecosystem of 
transboundary water bodies. 


The Mackenzie River Basin Board administers 
the Master Agreement. Its members are 
appointed and represent all parties: Canada, 
British Columbia, Alberta, Saskatchewan, 
Northwest Territories, and Yukon. Federal 
members include representatives of Environment 
Canada, Indian and Northern Affairs Canada, 
and Health Canada. There are five Aboriginal 
board members nominated by Aboriginal 
organizations in each of the jurisdictions. 


Under the Master Agreement, Environment 
Canada is responsible for managing the 
expenditures of the board, which are cost-shared 
equally by the parties. Shareable costs include, 
among other things, the staffing and operation of 
a secretariat to support the board at the working 
level. An executive director of the secretariat is 
hired within Environment Canada—Prairie and 
Northern Region to plan, direct, and manage 
board operations. The secretariat is located in 
the middle of the Mackenzie River basin in Fort 
Smith, Northwest Territories, providing 
accessibility to the people who live in the basin. 


Progress (to March 31, 2003) 


A major initiative of the Mackenzie River Basin 
Board in 2002 was completion of the board’s 
draft strategic plan. A formal public information 
and consultation program was not possible with 
the existing budget. Nevertheless, the board is 
committed to Keeping the people who live in the 
basin informed of its activities and to soliciting 
their input as part of finalizing major initiatives 
such as the strategic plan. Two thousand five 
hundred copies of the draft strategic plan were 
published and distributed, along with associated 
information brochures on the Mackenzie River 
Basin Transboundary Waters Master Agreement 
and the Mackenzie River Basin Board, to the 
board members. The documents were directed 
to Aboriginal and stakeholder groups within their 
respective jurisdictions, and feedback was 
solicited through existing public involvement 
processes. The board also distributed this 
package at public forums and placed it on the 
board’s Web site. Once public feedback has 
been received from each jurisdiction, the 
strategic plan will be finalized. 


The board’s Web site (www.MRBB.ca) is 
continually being refined, and in 2002, 


21 different maps, which can be downloaded, 
were added as a precursor to an online library. 
Once complete, the Web site will play a major 
role in public information and consultation. 


The board has a major responsibility under the 
Master Agreement to produce a State of Aquatic 
Ecosystem Report (SOAER) for the Mackenzie 
River Basin every five years. Most of the 
financial and human resources available to the 
board were devoted to the board’s first SOAER 
during 2002-2003. An overview of existing water 
quality in the basin was completed. The board 
established an SOAER Committee to prepare 
the report. A final report writer—editor was 
seconded from Environment Canada. The board 
decided to structure the SOAER by sub-basins. 
This format facilitates a focus on the aquatic 
ecosystem and ties in development of bilateral 
agreements and the interests of local people. It 
was also agreed to use the Environment Canada 
Pressure State Response Model with the 
addition of future predictions based on current 
trends. Climate change was also a major issue. 
Traditional environmental Knowledge based on 
existing documentation was used throughout the 
report. The report begins with an overview 
chapter from the perspective of the Mackenzie 
River basin as a whole, with climate change as 
an important component. The overview chapter 
is followed by six sub-basin chapters. The 
board's strategic plan is used to provide the 
focus of the sub-basin chapters. Environmental 
indicators are being used to track the questions 
posed under the Pressure State Response 
Model. Each sub-basin chapter is being 
prepared by a team composed of representa- 
tives of the jurisdictions involved in the sub- 
basins. The SOAER is scheduled to be 
completed and released to the ministers and 

the public in the spring of 2004. 


1.3 Ecosystem Initiatives: Watershed and 
Water-Related Activities 


During the year, Environment Canada continued 
the development and implementation of its major 
ecosystem initiatives, covering a wide variety of 
sensitive marine and freshwater systems across 
Canada. A five-year $122.5 million funding 
authorization, which began in 1998-1999, has 
supported the program. 


Although each initiative has unique features, 
common management principles are observed 
throughout. These principles stress ecosystem 


and precautionary approaches to pollution 
prevention; citizen and community involvement 
in the design and implementation of initiatives: 
long-term stewardship through partnerships and 
governments working together; and sound 
science combined with local and traditional 
knowledge as the basis for identifying and 
resolving issues. 


The ecosystem approach itself takes into 
consideration complex interrelationships among 
water, land, air, wildlife, and human activities. 
The focus of this report is primarily on water- 
related activities and their interjurisdictional 
arrangements. 


1.3.1 Atlantic Coastal Action Program 
Background 


The Atlantic Coastal Action Program (ACAP) 
was initiated by Environment Canada in 19971. It 
is centred on community-based leadership and 
delivery to address environmental and 
sustainable development issues in ecosystems 
involving watersheds and coastal areas 
throughout Atlantic Canada. With broad local 
support, non profit organizations have been 
incorporated at 14 sites across Atlantic Canada. 
At these sites, Environment Canada contributes 
funding, technical and scientific expertise, and 
direct staff support with respect to four broad 
categories of projects relevant to the Canada 
Water Act: 


e clean water 

e atmospheric emissions 
e toxics 

e natural habitat 


Over the past decade, over 800 projects have 
been undertaken. These projects have already 
resulted in significant water quality 
improvements in several coastal river systems. 
For example, the Clean Annapolis River Project 
in Nova Scotia continued its long-standing efforts 
to support volunteer water quality monitoring and 
restore riparian habitats. The Miramichi River 
Environmental Assessment Committee in New 
Brunswick built on its sub-watershed restoration 
activities in the Napan and Cains rivers 


Progress (to March 31, 2003) 


As the partnership between Environment 
Canada—Atlantic Region and the community- 


based ACAP organizations passed its tenth 
productive year, the solid base of water quality 
monitoring, education, capacity building, 
awareness raising, and behavioural change in 
the 14 ACAP communities was strengthened. 
Long-standing issues around inadequate 
sewage treatment were addressed through 
concerted efforts at the local and political level in 
St. John’s, Newfoundland. This resulted in 
financial commitments from all three levels of 
government to construct sewage treatment 
infrastructure for St. John’s Harbour. 


A stronger focus developed on the scientific 
dimensions of a shared water agenda through 
the ACAP Science Linkages Initiative (a $250K 
fund available for projects proposed, developed, 
and implemented jointly by ACAP organizations 
and Environment Canada scientists from Atlantic 
and national institutes). This resulted in a better 
understanding of water resources and the 
activities that impair them. For example, 10 of 
the 14 ACAP sites participated in the 
development and delivery of an Atlantic Region 
component of the Canadian Aquatic 
Biomonitoring Network (CABIN). Through the 
CABIN, a regional volunteer-based invertebrate 
stream biomonitoring initiative was established to 
assess the health of rivers in Atlantic Canada. 
This is but one example of Environment Canada 
scientists collaborating as equals with 
community partners. 


1.3.2 Georgia Basin Ecosystem Initiative: 
Cooperative Arrangements in the Georgia 
Basin 


Background 


The Georgia Basin Ecosystem Initiative (GBE1I) 
five-year action plan was established in 1998 to 
address pressures, impacts and threats to the 
sustainability of the Georgia basin. In 2003, the 
GBEI was renewed as the Georgia Basin Action 
Plan (GBAP) and is the second five-year 
program of collaborative programming for the 
Georgia basin. 


The GBAP focuses on the following departmental 
priorities as they pertain to clean water: 


e conservation and protection of habitats and 
species 


e reduction of pollutants (including persistent 
organic pollutants [POPs] and other toxics) 


in municipal wastewater and in urban and 
agricultural nonpoint sources 


e remediation of shellfish growing areas 


e development and transfer of science, tools, 
and knowledge to support improved decision 
making 


Strong regional and transboundary relationships 
will be further enhanced through the GBAP. 
Examples include the Environment Canada-U.S. 
Environmental Protection Agency Joint 
Statement of Cooperation on the Georgia Basin 
and Puget Sound Ecosystem; the Washington— 
British Columbia Environmental Cooperation 
Council; the Fraser Basin Council; Coast Salish 
First Nations; the Pacific Coast Joint Venture; 
and the emerging Greater Vancouver Regional 
District's Sustainable Region Initiative and 
Liveable Regions Strategy. 


Progress (to March 31, 2003) 


Federal/Provincial Water Quality Monitoring 
Agreement: To determine water quality trends in 
ambient surface water, governments regularly 
sample and analyze the waters of British 
Columbia at selected locations. Over time, 
adequate information on water quality will be 
gathered to allow examination of the long-term 
trends at these locations. “Water Quality Trends 
in Selected British Columbia Water Bodies,” 
produced in 2000, focused on the trends in 
surface water quality in British Columbia. 
Reporting in 2002-2003 focused on the 
development of a Web site for public access 

to the data (www.waterquality.ec.gc.ca). 


Water Quality Remediation in Ladysmith Harbour: 
Efforts are under way to identify and remediate 
nonpoint source pollution in Ladysmith Harbour 
with the long-term goal of restoring water quality to 
a point where shellfish harvesting beds can be re- 
opened to direct shellfish harvesting. The shellfish 
closure affects First Nations, commercial, and 
recreational harvesters in the area. Possible 
sources of water contamination include on-site 
septic systems, agricultural and urban stormwater 
runoff, combined sewage overflows, pleasure boat 
sewage discharges, and discharge from the 
Ladysmith sewage treat ment plant. The project 
was initiated through the Southern Gulf Islands 
Round Table, a multi-stakeholder committee 
dedicated to the environmental health of the 
southern Gulf Islands region. 


Chlorination/Dechlorination of Municipal 
Wastewater Effluents: Disinfection of wastewater 
is often required for the protection of public 
health and shellfish resources. Some 
dischargers use chlorination. However, chlorine, 
even at very low concentrations, is toxic to fish 
and other aquatic life, so regulatory authorities 
encourage the use of alternative disinfection 
technologies. 


The purpose of this project is to identify practical 
chlorination/dechlorination systems for 
wastewater treatment plants. This will meet the 
requirements of both fish protection and public 
health and shellfish resource protection, with 
emphasis on what is practicable for small 
wastewater treatment plants. 


Abbotsford Aquifer Ground Water Monitoring: 
Groundwater samples taken from 23 locations in 
the Abbotsford aquifer were monitored monthly 
for nitrate from nonpoint source (NPS) pollution. 
NPS pollution cannot be exactly pinpointed to a 
source, but includes sources such as manure or 
pesticides applied to fields, oil leaks from cars, 
and household cleaners that seep into 
groundwater, rivers, and creeks. A status report 
prepared in 2000 showed that although the 
overall average concentration of nitrate at the 
monitoring wells seems to be slowly decreasing, 
many wells showed nitrate concentrations higher 
than the Canadian drinking water guideline. 
Recent results from the monitoring program are 
available on Pacific and Yukon Region’s 
Environmental Indicators Web site at 
www.ecoinfo.ec.gc.ca/env_ind/region/nitrate/ 
nitrate_e.cfm. Since 1996, Environment Canada 
has implemented, in partnership with other 
federal, provincial and municipal agencies, 
projects to educate the public on ground water 
stewardship. These included the production of a 
newsletter called the Groundwater Keeper, a 
septic maintenance video and a groundwater 
protection video. Environment Canada is 
currently working with researchers at Simon 
Fraser University to develop a model that will be 
used to assess the environmental impacts of 
land use practices and land management 
strategies, and continues to work with other 
agencies and stakeholders to prevent nitrate 
contamination of the aquifer. 


Water Balance Model for British Columbia: The 
Water Balance Model for British Columbia 
provides a decision support tool for better 
stormwater management. The model simulates 


the hydrologic performance of various 
stormwater source controls under different land 
use planning scenarios, including impervious 
controls, absorbent landscaping, infiltration 
facilities, green roofs, and rainwater re-use. Data 
inputs to the model include rainfall, 
evapotranspiration and soils; site design 
parameters such as road width, rooftop, and 
parking coverage; and type and design of 
stormwater source controls. The model then 
predicts the volume of rainfall that becomes 
runoff and the number of times that peak 
predevelopment flows are exceeded, providing a 
measure of the expected avoidance of habitat 
loss, pollution, and flooding. The model will be 
used both to promote better understanding of the 
benefits of low impact development and to 
facilitate on-the-ground implementation of 
stormwater management plans. The Water 
Balance Model for British Columbia is being 
developed by an intergovernmental partnership 
with membership from local, regional, provincial, 
and federal government agencies. The model is 
available at www.waterbalance.ca, with the 
Georgia Basin Action Plan as a contributor. 


Headwaters Mode! Sustainable Community in 
Surrey: Phase One of the Headwaters Model 
Sustainable Community in Surrey project 
involved the creation of a Neighbourhood 
Concept Plan (NCP) for East Clayton, Surrey. 
Principles for sustainable urban development 
have been shaped into plans through a series of 
charrettes, meetings, and design sessions with 
different stakeholders as well as design and 
technical specialists. The East Clayton Land-Use 
Plan was adopted by council in late 1999 and the 
full NCP was approved in early 2001. Currently, 
the City of Surrey, along with the Headwaters 
partners, is undertaking Phase Two of the 
Headwaters project, which will develop 
standards to ensure the long-term health of the 
area's streams and agricultural lowlands and will 
set a precedent for future development in the 
area. 


Elk Creek Study Community Watershed: 
Information System: A series of studies on Elk 
Creek in the Chilliwack-area of the Fraser Valley 
were initiated under the Georgia Basin 
Ecosystem Initiative to assess the impacts of 
agricultural and urban land uses on 
environmental quality. The Community 
Watershed Information System project collated 
those studies and other available information on 
a hypermedia CD-ROM that can be used as a 


local resource document or as an educational 
tool on watersheds and ecosystems. The CD- 
ROM is expected to be available in early 2004. It 
will be distributed to various watershed groups to 
provide an integrated picture of the resource 
status and the processes that are taking place in 
the watershed. It should be a valuable tool for 
describing local issues and learning about 
watersheds and ecosystems. 


Stream Condition Assessment: The condition of 
streams draining urban and agricultural areas in 
the Georgia basin was assessed using the 
Canadian Aquatic Biomonitoring Network 
(CABIN) approach. Insect communities living on 
the bottom of streams were used for assessing 
the health of streams. Data indicate a greater 
disturbance of this community in urban streams 
than agricultural streams. 


1.3.3 Great Lakes Action Plan — 
Canada—Ontario Agreement Respecting the 
Great Lakes Basin Ecosystem 


Background 


The Government of Canada launched the Great 
Lakes Action Plan (GLAP) in 1989 to integrate its 
efforts to restore the health of the Great Lakes 
basin ecosystem. This is a coordinated effort 
among federal departments to ensure that 
Canada’s commitments under the Canada— 
United States Great Lakes Water Quality 
Agreement (GLWQA) are met. Through 
subsequent renewals of the program in 1994 and 
most recently in 2000 through the Government of 
Canada’s announcement of the Great Lakes 
Basin 2020 initiative (GLB2020), the federal 
Great Lakes Program has evolved. 


The federal Great Lakes Program is a 
partnership of eight federal departments and 
agencies with the goals of a healthy 
environment, healthy citizens, and sustainable 
communities. Program partners include 
Agriculture and Agri-Food Canada, Fisheries 
and Oceans Canada, Health Canada, Natural 
Resources Canada, Transport Canada, Public 
Works and Government Services Canada, 
Environment Canada, and the Parks Canada 
Agency. This important federally coordinated 
program significantly bolsters Canada’s efforts to 
protect and restore the Great Lakes basin 
ecosystem, particularly in combination with 
Environment Canada’s Great Lakes Ecosystem 
Initiative, which is one of several national priority 
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ecosystem initiatives targeted for funding to 
address and solve complex environmental, 
economic, and social issues ($10 million 
annually). 


The GLB2020 provides $40 million over five 
years (i.e., $8 million dollars annually until 
March 2005) to restore environmental quality in 
significantly degraded Areas of Concern 
designated pursuant to the Canada—United 
States Great Lakes Water Quality Agreement. In 
addition to restoring Areas of Concern, the Great 
Lakes Program seeks to engage government, 
nongovernment, and citizens in addressing 
priority threats to the Great Lakes ecosystem, 
including harmful pollutants, loss of fish and 
wildlife habitat, climate change, alien invasive 
species, and population growth and 
development. 


Through the 2002 Canada—Ontario Agreement 
(COA) Respecting the Great Lakes Basin 
Ecosystem, the activities of Ontario are 
integrated with those of federal departments and 
United States federal and state agencies. The 
governments of Canada and Ontario signed their 
first COA in 1971 to demonstrate their joint 
commitment to stemming the tide of 
environmental degradation within the basin. The 
COA has been renewed four more times, each 
time revised to reflect the changing challenges 
within the basin. 


The COA is guided by the vision of a “healthy, 
prosperous, and sustainable Great Lakes basin 
for present and future generations”. It is a 
successful model of federal—provincial 
cooperation that recognizes the shared 
jurisdiction surrounding many of the issues faced 
within the Great Lakes basin, establishes 
common goals and results, and coordinates 
actions to eliminate overlap and optimize use of 
resources for maximum results. 


Previous COAs have enabled the partners to 
achieve significant progress toward their shared 
vision of a healthy, prosperous, and sustainable 
Great Lakes basin for present and future 
generations. Achievements include: reduced 
levels of many pollutants, improved water 
quality, and restored species and their habitats. 


The 2002 COA enabled the continuation of 
progress on priority issues. Through the COA, 
both governments set out environmental 
priorities and specific goals and actions for the 


enhancement and preservation of the basin’s 
ecosystem. The 2002 COA focused on four 
major environmental priorities that benefited from 
federal—provincial cooperation and coordinated 
action. For each major environmental priority, the 
2002 COA set out a series of desirable goals 
and actions to be achieved over the five-year 
duration of the agreement. The four major 
environmental priorities were as follows: 


e the cleanup of the remaining Areas of 
Concern within the basin 


e the implementation of a series of binational 
lake-wide management plans to address 
problems unique to each of the Great Lakes 


e the virtual elimination and significant 
reduction of harmful pollutants within the 
basin 


e improved monitoring and information 
management 


Signatories to the COA include eight federal 
departments and agencies (Agriculture and Agri- 
Food Canada, Canadian Heritage, Fisheries and 
Oceans Canada, Environment Canada, Health 
Canada, Natural Resources Canada, Public 
Works and Government Services Canada, and 
Transport Canada) and three provincial 
ministries (the Ontario Ministry of Agriculture, 
Food and Rural Affairs, the Ontario Ministry of 
Environment, and the Ontario Ministry of Natural 
Resources). 


Progress (to March 31, 2003) 


Canada and Ontario have been working 
cooperatively to implement the 2002 COA. It will 
take considerable time, effort, and resources to 
achieve the extensive results set out in the 
agreement. Work under the 2002 COA has been 
under way for one year, and steady progress has 
been made in relation to all COA results. 


The major accomplishments for the first year of 
the agreement include the restoration of 
environmental quality and beneficial uses in the 
Severn Sound Area of Concern (AOC), resulting 
in its formal de-listing in January 2003 pursuant 
to the GLWQA. 


Environment Canada undertook the following in 
support of the COA: 


¢ completed a detailed federal analysis on the 
status of all Canadian AOCs 


e funded 88 projects to advance restoration in 
the Great Lakes AOCs, under the Great 
Lakes Sustainability Fund 


e established effective and efficient 
management and administration processes, 
including the formation of the COA 
committee structure, which includes the 
COA Management Committee, the Annex 
Implementation Committee, and Secretariats 


e developed work plans in support of the 
commitments 


e managed the development of a framework 
for the stakeholder advisory committee (the 
Great Lakes Innovation Committee), a multi- 
stakeholder advisory group to assist with the 
identification of opportunities for overcoming 
barriers to COA implementation 


1.3.4 St. Lawrence Vision 2000 Program 
Background 


Originally launched in 1988, the St. Lawrence 
Action Plan is a Canada—Quebec ecosystem 
initiative to protect, preserve, and restore the 

St. Lawrence River ecosystem. This five-year 
plan has been renewed twice since 1988 and 
has achieved concrete results through concerted 
efforts on the part of federal and provincial 
departments aided by the private sector, 
universities, research centres, ZIP (Zone 
d’intervention prioritaire [priority intervention 
zone]) committees, nongovernment agencies, 

as well as riverside communities. Efforts are 
focused on the St. Lawrence River and its major 
tributaries, from Lac Saint-Frangois at the 
Quebec—Ontario border to the eastern end of the 
Gulf of St. Lawrence. 


Phase III of St. Lawrence Vision 2000 (SLV 
2000) was initiated in 1998 and carried forward 
the efforts of the previous 10 years, in particular, 
the reduction of industrial and agricultural 
pollution, protection and conservation of 
biodiversity, and involvement of communities 
located along the St. Lawrence. A new 
component, related to shipping, was added to 
this third phase of SLV 2000. 
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Progress (to March 31, 2003) 


The final year of Phase III was 2002-2003. The 
development of a new agreement was initiated 
and an overview of the progress made since 1988 
was prepared. The highlights included a 96- 
percent reduction in the toxicity of the liquid 
effluent of 50 of the largest industrial facilities, an 
improvement in water and sediment quality, a 
reduction in contaminant concentrations in fish 
and plants, the protection of 116,650 hectares 

of natural habitat, and the implementation of 

27 recovery plans for over 20 threatened species. 


Established to promote local initiatives and 
public participation, the 14 ZIP committees made 
significant progress in implementing their 
Ecological Rehabilitation Action Plans (ERAPs). 
Since the formation of these committees, 

16 public consultations have been held to obtain 
public opinion concerning priority actions in each 
area. To date, 17 ERAPs have been developed 
and are in the implementation phase. 


PARE (plans d'action et de réhabilitation 
éecologique [ecological rehabilitation and action 
plan]) projects and other community projects 
have been supported financially through the 
Community Interaction Program. This has 
resulted in 15 local projects in 2002-2003. For 
example, through cleanup activities carried out 
by the North Shore ZIP committee on Anticosti 
Island, metal wastes and a large number of auto 
hulks were removed from isolated communities 
and recycled. Another example is the information 
and awareness campaign carried out by the 
Jacques-Cartier ZIP committee on wastewater 
discharges around Montreal. The objective of the 
campaign was to mobilize local and regional 
action by citizens, elected representatives, and 
municipal managers aimed at reducing 
wastewater discharges during wet weather and 
eliminating them during dry weather. 


The St. Lawrence Centre provides support to 

the SLV 2000 program by undertaking research. 
One major research program was focusing on 
water level impacts on fauna and flora of the fluvial 
section. Research projects included water level 
impact on fish community evolution, northern pike 
year-class strength, wetlands diversity and 
abundance, especially in Lac Saint-Pierre, and 
riparian birds diversity (see section 2.2). Other 
projects within the framework of this program 
include hydrodynamic river modeling and 
assessment of the impacts of fluctuating water 
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levels on the ecosystem and uses of the 

St. Lawrence (see section 1.2). Detailed 

reports of these and other achievements 
frequently appear in the newsletter Le Fleuve 
(www.slv2000.qc.ec.gc.ca/bibliotheque/lefleuve/ 
accueil_a.htm). 


In response to the recent dramatic increase in 
the area of land devoted to corn production in 
southern Quebec, intensive measurement 
programs have been implemented to gain a 
better understanding of the air—water-—soil 
interactions of a small number of pesticides used 
in corn production and to eventually carry out 
modeling of their life cycle in the environment. 


Other water-related activities associated with 
navigation and human health include the 
following: 


Navigation: The Sustainable Navigation Strategy 
for the St. Lawrence, scheduled for release in 
2004, proposes an approach to the management 
of commercial and recreational navigation 
activities and practices that is consistent with 
environmental requirements, protection of 
ecosystems, and the development of other uses 
of the river. The strategy calls for the development 
of an integrated dredging and sediment 
management plan, the prevention of the effects of 
ship-generated waves on shoreline erosion, the 
management of waste and wastewater from 
cargo ships, and the evaluation of options for the 
adaptation of shipping activities to a possible 
decline in St. Lawrence River water levels. 
Cooperation among stakeholders is recognized 
as key to the implementation of the strategy. 


Human health: Preliminary results of the second 
survey of residents along the St. Lawrence 
River, which was conducted in 2001—2002, show 
that 9.7 percent of the population, or 287,000 
residents, engage in sport fishing and that for 
those who do not eat their catches, the risk of 
contamination is minimized. The final survey 
results will be released in 2003-2004 and will 
reveal the St. Lawrence users' practices and 
individual protective measures toward perceived 
risks. 


Biosphére exhibition on water levels: The 
Biospheére (Environment Canada—Quebec 
Region), a unique museum dedicated to water 
resources, organized a public exhibition on water 
level fluctuations and the related impacts. The 
exhibition combined high-tech, animation, and 


games to provide visitors, young and old, with a 
better understanding of the water cycle, water 
requirements in Canada and elsewhere, and 
ways of limiting pressure on water resources. 


1.3.5 Northern Ecosystem Initiative 
Background 


The Northern Ecosystem Initiative (NEI) was 
launched in 1998 and supports partnership- 
based efforts to improve understanding of how 
northern ecosystems respond to climate change, 
contaminants, and resource use activities; to 
develop indicators; and to create a network to 
monitor ecosystem changes. The NEI supports 
projects that address science and capacity- 
building needs throughout the Canadian North, 
including Yukon, Northwest Territories, Nunavut, 
the lowlands of northern Manitoba and Ontario, 
northern Quebec, and Labrador. 


The initiative is guided by the principle of 
sustainable development and follows an 
interdisciplinary scientific approach that also 
seeks to promote the use of local and traditional 
knowledge systems in combination with western 
scientific knowledge and methodologies. 


Progress (to March 31, 2003) 


With multiyear funding support from the NEI, 
Environment Canada developed a Cumulative 
Effects Assessment and Management 
Framework (CEAMF) for the central Arctic in 
response to rapid resource development that 
included diamond exploration and mine 
development activities. The CEAMF was 
completed in 2002, followed by implementation 
throughout 2003. Building on that work, the NEI 
supported subsequent efforts in Labrador to 
adopt and apply the CEAMF concept in 
response to similar concerns over cumulative 
effects. In this instance, the effects were 
associated with road and base metal mine 
development as well as low-level flight activities. 


By March 2003, with funding support from the NEI, 


the Ecological Monitoring and Assessment 
Network—North completed a plain language water 
quality manual to be used by researchers as well 
as nonspecialists such as park wardens, 
renewable resource officers, and community 
workers. The NEI continued to support projects 
investigating mercury in northern aquatic 
ecosystems. Research included the initiation of 


work investigating mercury isotopes as well as 

the completion of studies of mercury levels in 
sediments of several northern lakes, fish in Great 
Bear Lake, and mink in Yukon. Mercury has 
emerged as a priority contaminant in the Arctic 
and inland lakes of central and eastern Canada. 
The studies supported by the NEI helped complete 
knowledge of mercury loadings in these important 
aquatic ecosystems across Canada’s North. 


The NEI continued with funding support to the 
Labrador Contaminants Working Group. A 
metadata inventory of contaminant publications 
and current research activities has been 
completed and posted on a public Web site 
(www.lIcwg.ca) to enable communities, 
researchers, planners, and policy makers 

easy accessibility to this important information 
base in one central location. 


Multiyear NEI funding support has produced a 
final report for the Nunavik Abandoned Mining 
and Exploration Site Assessment and 
Prioritization Project. This project was led by the 
Kativik Regional Government, and its results will 
empower the local communities with the 
information needed to identify priority sites for 
cleanup by responsible authorities. The project 
integrated data and information from Western 
science in combination with local and traditional 
knowledge. 


1.3.6 Northern Rivers Ecosystem Initiative: 
Follow-up Activities to the Northern River 
Basins Study Agreement 


Background 


Undertaken pursuant to an agreement signed by 
Canada, Alberta, and Northwest Territories in 
1991, the Northern River Basins Study (NRBS) 
assessed the cumulative effects of industrial, 
agricultural, municipal, and other developments on 
the aquatic ecosystems of the Peace, Athabasca, 
and Slave river systems. The final report, with key 
findings and recommendations, was completed 
and transmitted to ministers in June 1996. 


A joint governmental résponse to the 
recommendations was released in November 
1997. In the response, commitments to 
undertake follow-up activities were made by a 
number of federal departments including: 
Fisheries and Oceans Canada, Indian and 
Northern Affairs Canada, Health Canada, 
Heritage Canada, and Environment Canada, as 
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well as Alberta and Northwest Territories. These 
activities included research to improve the 
understanding of the effects of nutrients and 
contaminants on the river system and work to 
understand the interrelationships of hydrology 
and climate on northern deltas. 


Follow-up activities have been cooperatively 
undertaken by Canada, Alberta, and Northwest 
Territories through the Northern Rivers 
Ecosystem Initiative (NREI). This five-year 
initiative began in April 1998 under the direction 
of a steering committee co-chaired by 
Environment Canada and Alberta Environment. 
The Northern Rivers Ecosystem Initiative is 
scheduled to conclude in 2003. A newsletter, 
River News, has been created to share progress 
with the public. Information on the Northern 
Rivers Ecosystem Initiative and the Northern 
River Basins Study can be found at 
www.pnr-rpn.ec.gc.ca/nature/ecosystems/ 
nrei-iern/index.en.html. 


Progress (to March 31, 2003) 


Approximately 15 research projects were under 
way in 2002-2003. These projects, which 
focused on pollution prevention, drinking water, 
and research into contaminants, nutrients, 
endocrine disruption effects in fish, dissolved 
oxygen, and hydrology, concluded in 2003. 
Technical reports on these various projects have 
been received by the NREI Steering Committee. 
These reports, along with a summary of the 
various policy initiatives undertaken in response 
to the original NRBS recommendations will form 
the basis for a synthesis report, which is 
currently being prepared. In many instances, 
initiatives undertaken by industry also addressed 
the recommendations. Where possible, the 
results will also be included in the synthesis 
report. These reports will be made available to 
stakeholders within the basin. 


1.4 Other Federal or Federal—Provincial- 
Territorial Collaboration 


1.4.1 Canadian Council of Ministers of the 
Environment 


Background 
The Canadian Council of Ministers of the 
Environment (CCME) is the principal 


intergovernmental forum in Canada for 
discussion and joint action on environmental 
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issues of national, international, and global 
concern. Environment Ministers from the ten 
provinces, the three territories, and the federal 
government meet at least annually to direct the 
work of CCME. The primary purpose of CCME is 
to support member jurisdictions in their work to 
improve environmental protection and promote 
sustainable development in Canada. It provides 
federal, provincial, and territorial ministers with a 
forum for discussion of the harmonization of 
environmental laws, policies, and actions; and 
collaborative action by the member governments 
to address issues of national as well as 
international concern. CCME manages 
environmental issues in a cross-cutting and 
horizontal way, thereby leading to enhanced 
integration of approaches to the protection of 
water quality, ecosystems, and drinking water, 
and to the prevention of pollution. Information on 
water-related initiatives of CCME can be found at 
www.ccme.ca/initiatives/water. html. 


Progress (to March 31, 2003) 


CCME achieved a number of accomplishments 
in 2002—2003. Taking a source-to-tap, multi- 
barrier approach to water quality protection that 
includes aspects of local jurisdictions and the 
federal, provincial, territorial, and international 
levels, CCME prepared a Source to Tap Multi- 
Barrier Approach Overview report. Progress was 
made on a technical report scheduled to be 
published in 2004. The report outlines the 
elements of a multi-barrier approach that would 
help ensure that Canadian drinking water 
supplies are kept clean, safe, and reliable for 
generations to come. The multi-barrier approach 
recognizes the inter-relationship of health and 
environmental issues, and encourages the 
integration of efforts to improve public health with 
those that also protect the natural environment. 


A series of multilateral research and policy 
workshops entitled Linking Water Science to 
Policy were held. These workshops initiated 
discussions between science and policy groups, 
identified knowledge gaps, and helped set 
priorities for research and partnerships. For 
example, in October 2002, CCME brought 
together water quality experts in monitoring for a 
workshop to situate monitoring more broadly 
within a Canadian and international context. 
Results affirmed strong support for developing a 
CCME framework for a water quality monitoring 
“network of networks” and options toward its 
implementation. Another workshop held in the 


series looked at the effects of agriculture activities 


on water quality and groundwater quality. 


In April 2002, the CCME Water Quality Index 
(CCME WAI) was published. The CCME WAI is 
based on a suite of water quality guidelines and 
provides a consistent mechanism for reporting, 
to both management and the public, on the 
overall quality of water bodies, both regionally 
and nationally. The Water Quality Task Group of 
CCME continues to explore ways to build on its 
development and to promote the CCME WQI as 
one of a group of national indicators. The next 
step for the task group includes the identification 
of applications and monitoring reports. 


In June 2002, the Source to Tap section 
(www.ccme.ca/sourcetotap) of the CCME Web 
site (www.ccme.ca) was launched to 
demonstrate governments’ leadership in 
protecting water quality from source to tap and to 
provide a gateway to water quality information 
for Canadians. Ongoing development continues 
on the Web site with plans for jurisdictions to 
prepare gateway pages and provide links, to 
populate the site with relevant action plans, and 
to further develop the water quality section. 


In December 2002, the Deputy Ministers Committee 
of CCME instructed the Environmental Planning and 


Protection Committee (EPPC), which plays a role in 


policy development for CCME, to initiate a scoping of 


issues related to the management of municipal 


wastewater effluents in Canada. The EPPC set up a 


Scoping Committee with a mandate to provide 
CCME Ministers with strategic advice on how to 
move forward on this issue. 


Ongoing development work on guidelines related 
to aquatic life protection continued in 2002—2003 
as seven new Canadian Environmental Quality 
Guidelines were finalized and 14 others were 
under development. 


CCME came together to prepare Canada’s 
position for the 3rd World Water Forum as a 
follow-up to the commitments made at the World 
Summit on Sustainable Development. As a 
result, five actions were showcased as a part of 
the Portfolio of Water Actions: 


e implementation of a source-to-tap, multi- 
barrier approach to safe drinking water 


e strengthening of governance models for 
integrated water resource management 


e delivery of targeted initiatives to improve 
water quality and access to safe drinking 
water in Canada 


e research, capacity building, and action in 
developing countries and economies in 
transition 


e building and sharing of knowledge for better 
water management. 


The 3rd World Water Forum also provided a 
platform for meeting major themes outlined in 
the Ministerial Declaration, for example, 
implementation of integrated water resource 
management (IVVRM) in the areas of safe 
drinking water and sanitation, water pollution, 
and ecosystem conservation; water resource 
management and benefit sharing; governance 
and capacity; and disaster mitigation and risk 
management. 


2. Water Research 
2.1 National Water Research Institute 
Background 


The National Water Research Institute (NWRI) is 
Canada’s largest freshwater research institute 
with centres in Burlington, Ontario, and 
Saskatoon, Saskatchewan, and offices in 
Victoria, British Columbia, Fredericton, New 
Brunswick, and Gatineau, Quebec. NWRI 
researchers work with partners from universities, 
industry, citizens’ groups, and local, provincial, 
and federal governments to confront threats to 
the quality and quantity of Canada’s water 
resources. 


These threats include impacts of agriculture, 
industry, and urbanization on water quality; 
effects of contaminants in lakes, rivers, wetlands, 
ground-water, and sediments; the extent of 
atmospherically transported persistent organic 
pollutants and metals in aquatic ecosystems; 
and the potential impacts of climate change on 
water quantity and quality. 


Progress (to March 31, 2003) 


e Impacts of Climate Change on Water Quality 
and Quantity — Northern Water Resources 


In 2002-2003, NWRI's climate change research 
program included investigation of the impacts of 
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climate change on water quality and quantity and 
ecosystem responses in northern lakes, rivers, 
wetlands, and deltas. NWRI continued to play an 
integral role in the Global Energy and Water 
Experiment (GEWEX) through the Mackenzie 
GEWExX study. This study investigated 
circulation, storage, and distribution of water 
and energy in cold regions and used results to 
improve models for climate change impact 
prediction. NWRI staff served as experts on the 
impacts of climate change on Arctic freshwater 
ecosystems and hydrology for the Arctic Climate 
Impact Assessment of the Arctic Council. They 
also worked with international scientists in 
assessing impacts of climate variability on Arctic 
river flow and inputs to the freshwater budget of 
the Arctic Ocean. 


e /mpacts of Contaminants — Persistent 
Organic Pollutants and Metals on Northern 
Water Quality 


Collaborative studies on contaminants in Arctic 
fish and on deposition of persistent organic 
pollutants (POPs) to Arctic glaciers continued to 
increase knowledge of sources and pathways of 
toxic chemicals in the high Arctic environments. 
In a multifacetted series of studies on mercury, 
researchers began assessment and predictive 
modeling of sources and pathways of mercury in 
the Arctic and an evaluation of the importance of 
anthropogenic versus natural sources and 
possible climate effects on the bioavailability of 
mercury and other metals in sediments. 


e Impacts of Agriculture on Water Quality — 
Prairies and Ontario 


New work began to study the sustainability of the 
application of sulfonylurea herbicides to prairie 
wetland landscapes. Wetlands are vulnerable 
aquatic ecosystems where the activity of 
microbial communities is vital to ecosystem 
function, nutrient cycling, carbon cycling, and 
energy flow. Wetlands are also interspersed 
among agricultural land where herbicides are 
regularly used. This study targeted the effects of 
sulfonylurea herbicides on the production, 
growth, and metabolism of planktonic and 
attached microbial communities in prairie 
wetlands. 


Liquid hog manure is an important plant nutrient 
source. Working with the University of 

Saskatchewan, NWRI began a five-year study to 
investigate the persistence in liquid hog manure 
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and in soil of two antibiotics (spectinomcyin and 
lincomycin) administered to hogs. Researchers 
assessed the potential for these antibiotics to be 
transported in surface runoff from manure- 
treated cropland and leaching/preferential flow to 
groundwater. 


In ongoing research to control agrochemical 
pollution in Ontario, NWRI evaluated an 
integrated nutrient control system in the form of a 
constructed wetland with controlled drainage and 
assesse d nutrient levels and fertilizer use 
efficiency in agricultural production areas. 


e Improving Water Quality — Water Wells and 
Groundwater 


Researchers began a cooperative research project 
with the Prairie Farm Rehabilitation Administration 
on water well protection and rejuvenation of 
existing water wells. The project focused on new 
and emerging issues in groundwater resources 
such as biofouling, best management practices 
(BMP), and contamination by nitrates, pesticides, 
and pathogens. A technique to mitigate or 
rehabilitate specific problems addressed by 
industry was also developed. 


e /mpacts of Urbanization on Water — Great 
Lakes 


Researchers are developing innovative 
wastewater treatment technologies for the 
removal of ammonia and UV disinfection of 
municipal wastewater effluents. NWRI helped 
Great Lakes municipalities deal with combined 
sewer overflow (CSO) pollution by developing 
treatment manuals, assessing treatability and 
various treatment technologies, analyzing the 
performance of existing CSO facilities, and 
determining effective retrofits. 


e Taste and Odour in Drinking Water — Lake 
Ontario 


The periodic taste and odour problem of drinking 
water taken from Lake Ontario has caused 
thousands of complaints over the last decade. 
NWRI staff have formed a research consortium 
with the Ontario Ministry of the Environment, 
the Ontario Clean Water Agency, and area 
municipalities to determine the problem. Early 
results showed that the problem could be 
avoided by accessing very deep water in the 
lake. Spin-off work on the problem of attached 
algae has shown that elevated nutrients near 


shore stimulate growth and that urban drainage 
and land runoff tend to concentrate near shore in 
the spring when the algal growth begins. This 
may indicate that more treatment and less 
fertilizer use may be needed for better near 
shore conditions. 


e Monitoring of Pharmaceuticals in the Great 
Lakes Basin 


NWRI successfully completed a large-scale 
program in the Thames River basin. The 
design incorporated concurrent sampling of 

12 wastewater treatment plants on the Thames 
River and its tributaries, with surface water 
samples collected above and below each 
wastewater treatment plant. Sampling was 
carried out in October, November, and 
December 2002. Samples have been analyzed 
for their acidic pharmaceutical components and 
tests were ongoing. 


e Developing a Regional Cumulative Effects 
Assessment Framework 


NWRI researchers worked with partners to 
develop a conceptual framework and 
implementation software for conducting 
cumulative effects assessments in aquatic 
systems. The framework provided an ongoing 
and regional assessment of “accumulating” 
aquatic effects. Extensive aquatic data and 
evaluation benchmarks from multiple sources 
and jurisdic-tions were accessed for graphical 
display and download. Water quality data sets 
were evaluated using the Canadian Council of 
Ministers of the Environment Water Quality Index 
(CCME WAQI) as a benchmark. 


Results of the index calculations were displayed 
as “circles of water quality” on map layers. 
Biological data sets were also analyzed using a 
science-based, fully automated module where 
the data at “developed” sites were compared to 
reference sites and “effects”, as defined under 
the Environmental Effects Monitoring Program. 
In this way, accumulating effects were assessed 
by comparing data sets to their respective 
benchmarks. 


e Development of Ecological Effects Indicators 
for Rivers — Atlantic Region 


NWRI embarked on a national study, led from 
the Atlantic Region, to evaluate proposed and 


alternative tools for environmental effects 
monitoring (EEM) and to provide a link between 
EEM programs and requirements for cumulative 
effects assessment. In addition, the CCME 
guidelines for dissolved oxygen were evaluated. 


e Leadership in Water Science and Policy 


In 2002-2003, NWRI took a leadership role in 
advancing Canadian water research and 
enhancing links between the water research 
community and water policy makers through two 
major initiatives. On behalf of CCME, NWRI 
organized a series of workshops on priority water 
quality issues for Canada: impacts of agricultural 
practices on water quality; groundwater quality; 
water reuse and recycling; wastewater treatment 
for small communities; and water quality 
monitoring. The initiative was designed to 
communicate results of new research and 
management practices to senior decision makers 
and stakeholders, and to provide a mechanism for 
scientists and water managers to provide expert 
input to Canadian water research programs. 


The other major undertaking in this fiscal year 
was a scientific assessment of the threats to 
freshwater availability in Canada. Partnering with 
the Meteorological Service of Canada, NWRI 
organized a cross-Canada team of water 
quantity experts from government, universities, 
and industry to investigate priority threats to 
water. Each threat was assessed based on 
current scientific knowledge, trends, and 


_ information and program needs. Priority threats 


included urban development, dams, industrial 
and manufacturing demands, mining, agriculture, 
droughts, floods, and climate change. A report is 
expected to be published in early 2004. 


e Metal Toxicity and Aquatic Ecosystems — 
Quebec Region 


A comparison of population parameters and 
biomarkers of effects in soft-shell clams 

(Mya arenaria) exposed to direct sources of 
contamination in the Saguenay fjord and 

St. Lawrence estuary was conducted. Two 
contaminated sites and’ two control sites were 
used to evaluate the response of soft-shell clams 
to a series of biomarkers. The results show that 
soft-shell clam populations directly exposed to 
sources of contamination had very different 
population profiles and biomarkers than those 
from noncontaminated sites. 


The bioavailability and uptake of heavy metals in 
urban wastewater receiving waters in the St. 
Lawrence River were studied by means of the 
exposure of mussels in cages. The distribution of 
certain metals (such as silver, cadmium, and 
chromium) in the tissue of the exposed mussels 
was a good indicator of the exposure pathways 
(comparison between the dissolved phase and 
the particulate phase). Bronchial tissue was 
generally the most affected by the 
bioaccumulation of metals. 


e A Biomonitoring Network to Protect 
Canadian Water Quality — Atlantic Region 


Researchers initiated research collaboration with 
Environment Canada—Atlantic Region and 
Atlantic Coastal Action Program (ACAP) 
community organizations to develop an Atlantic 
stream biomonitoring network. The benthic 
reference condition approach was used to 
monitor the health of aquatic ecosystems 
developed at NWRI and already used in British 
Columbia and Ontario. 


2.2 St. Lawrence Centre 
Background 


The St. Lawrence Centre has carried out a 
number of major studies since 1993 on the 
state of the St. Lawrence River ecosystem, 
including water quality monitoring and a mass 
balance study of chemical contaminants. In 
December 1998, a new strategic plan for 
research was approved and implemented. In 
2002-2003, the plan was reviewed and updated 
and a new program was introduced, focusing on 
the evaluation of urban wastes, the in-depth 
understanding of the biodiversity of the St. 
Lawrence River and pressures on it, and the 
long-term monitoring of the state of the river. 


Progress (to March 31, 2003) 


Ongoing and new research programs include the 
following activities. 


Impacts of Water Level Fluctuations on River 
Biodiversity: The general objective was to further 
establish relationships between water level 
fluctuations of the St. Lawrence River (Lac Saint- 
Louis to Lac Saint-Pierre) and ecosystem 
components and critical uses. Indicators were 
selected to develop these water level—impact 
curves according to the following dimensions: 
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e Effects of area and distribution of wetlands 
along the St. Lawrence River (impact on 
wetlands diversity and abundance, 
especially Lac Saint-Pierre and lles de 
Boucherville) 


e Effects on different uses, including drinking 
water (impact on water intake services 
between Lac Saint-Louis and Lac Saint- 
Pierre) and recreational boating (impact on 
boat users, infrastructures and boat related 
tourism) 


e Effects on migration duration and fish 
recruitment (impact on fish populations and 
communities) 


e Effects on shoreline nesting birds and wetland 
birds (impact on shoreline bird habitats) 


e Effects on the physical dynamics of the river, 
including erosion 


Partial results came from this third year of a five- 
year plan of study according to an International 
Joint Commission mandate regarding evaluation 
and formulation of a new regulation plan for Lake 
Ontario and the St. Lawrence River. Projects 
were designed to evaluate water level variations 
in the lower St. Lawrence River on critical 
ecosystem components, such as wetlands and 
fish communities. Multi-year and site-specific 
data have been collected to ensure better 
correlation regarding water level conditions and 
seasonal patterns. 


Other field data and analysis have completed 
previous research on contaminant transportation 
based on a mass-balance approach. Fish health 
studies have gone further with specific 
identification of fish parasite distribution and 
abundance. 


State of the St. Lawrence River: The state of 
St. Lawrence activities were realized through a 
federal—provincial collaboration regarding the 
long-term monitoring of the St. Lawrence River 
system’s main environmental components. 
Activities in 2002-2003, included the following: 


e Monitoring of contamination in Lac Saint- 
Francois (mercury and PCBs) 


e Monitoring of St. Lawrence wetlands in 
terms of area and historic analysis of 
wetlands distribution and abundance 


e Monitoring of water quality and toxics (e.g., 
heavy metals) in the St. Lawrence River 


e Production of facts sheets on the monitoring 
of the state of the St. Lawrence in 
cooperation with Fisheries and Oceans 
Canada—Quebec Region, the Ministére de 
l'environnement du Québec, and the Societé 
de la faune et des parcs du Québec 


e On-line dissemination of new information on 
the St. Lawrence River through a new Web 
site (available at www.slv2000.qc.ca/ 
plan_action/phase3/ biodiversite/ 
suivi_ecosysteme/accueil_a.htm) 


Urban Pollution: Another program focused on the 
impacts of urban sewage on the ecosystem. In 
2002-2003, new data were collected in 
collaboration with the Montréal Metropolitan 
Community, representing sewage effluent 
resulting from 2 million people living in urban 
areas on the following: 


e Toxicological aspects of urban sewage 
effluents 


e Impacts of urban sewage on fish and 
mollusks (sensitive components) 


e Source, transport, and fate of endocrine- 
disrupting chemicals (new chemicals) 


e Geochemical behaviour of metals in the 
plume of dispersion found in urban effluents 
(contaminants spatial distribution) 


Long-Range Transport of Airborne Pollutants: 
Following a national mandate on air quality and 
the impacts of acidic components, a study of the 
rehabilitation of water courses and lakes 
damaged by acid precipitation in order to verify 
the effectiveness of programs to counter acid 
precipitation was released in 2002-2003. An 
extended monitoring survey of water quality in 
approximately 40 lakes in Quebec and the 
assessment of acid deposition and its effects 
were also released. 


Partnerships: Under a program on the impacts of 
water level fluctuations, research projects were 
undertaken with the Quebec provincial 
government (Societé de la faune et des parcs du 
Québec), universities (Université de Montréal 
and Université du Québec a Montréal), and 
regional components of Environment Canada 


(Meteorological Service of Canada and the 
Canadian Wildlife Service). Closer scientific 
cooperation also exists with Environment 
Canada—Ontario Region as part of the current 
review of the Lake Ontario and St. Lawrence 
River regulation plan. 


With respect to biodiversity, many partnerships 
have been established in the various research 
areas with Quebec universities (McGill, Laval, 
Université de Montréal, Université du Québec a 
Montréal, and Université du Québec a Trois- 
Rivieres). 


The structure and diversity of the fish community 
at a reference site in the St. Lawrence River 
were analyzed in collaboration with the Parc 
Aquarium du Québec. Tagging studies were 
performed in order to describe the migratory 
movements and the spatial distribution of fish 
species within the St. Lawrence River corridor. 
An efficient anesthetic for use when tagging and 
examining fish was developed. 


A model to assess the effects of pesticides on 
amphibian physiology was validated. This project 
studied the effects of pesticides on development, 
endocrine function, immune response, and 
parasitism in frogs. The project was funded by 
the Toxic Substances Research Initiative and 
involved partners from I'Institut national de 
recherche scientifique—Institut Armand Frappier 
and Concordia University. 


The toxicity of municipal sewage effluents was 
determined as part of regional environmental 
protection activities. The urban effluent 
discharge program carried out at the St. 
Lawrence Centre included projects that were 
related to emerging environmental problems. 
This program was conducted in collaboration 
with the Communauté urbaine de Montreal, 
l'Institut national de recherche scientifique— 
Institut Armand Frappier, and the Quebec 
government (Ministére de l'environnement du 
Québec and Societé de la faune et des parcs 
du Québec). 


Finally, it is important to mention the 
Collaborative Mercury Research Network 
(COMERN), which is funded by the National 
Research Council of Canada. COMERN’s 
approximately 20 researchers take a 
multidisciplinary ecosystem approach to the 
impact of the presence of mercury in the 
environment. Meteorological Service of 
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Canada’s integrated research station on air— 
water-—soil exchanges at Baie Saint-Francois 
(Lac Saint-Pierre) is a key component of the 
network’s mercury sampling programs. 


2.3 Other Research Highlights 


Environment Canada conducts many water- 
related investigations in addition to the research 
undertaken at the two major institutes. 
Interdisciplinary endeavours are often fostered in 
partnership with educational institutions or with 
the institutes or agencies of other governments 
and federal departments. 


This section highlights examples of water 
research activities not reported elsewhere in the 
text. Although not comprehensive, the selections 
are representative of some of the activities. 


2.3.1 Atlantic Environmental Science 
Network—Freshwater and Estuarine 
Ecosystems 


Background 


Early in 2000, Environment Canada initiated the 
development of an Atlantic Environmental 
Science Network (AESN) in association with 
universities located in Atlantic Canada. Based on 
the successful model of the Atlantic Cooperative 
Wildlife Ecology Research Network, the broad 
focus of this research network is to increase 
environmental science capacity in the Atlantic 
Region. It is a partnership of universities, 
governments, industries, and nongovernmental 
organizations in Atlantic Canada and has a 
mission to facilitate excellence in cooperative 
and strategic environmental research, 
development, and training. It is a network of 
networks (thematic cooperatives) including 
environment and human health, climate change, 
watersheds, biodiversity, environmental 
engineering, and marine life. 


Progress (to March 31, 2003) 


AESN held a watershed workshop and panel 
discussion in Saint John, New Brunswick, in 
conjunction with the Canadian Water Network’s 
“Connecting Water Resources 2003” 
symposium. It was an opportunity to determine 
the potential for a watershed collaborative 
initiative under the AESN umbrella. 
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2.3.2 Integrated Modelling of the St. Lawrence 
River 


Background 


Since 1997, the Hydrology Section of the 
Meteorological Service of Canada—Quebec 
Region (MSC—Quebec Region) has been 
working with partners on numerical modeling of 
the St. Lawrence River between Cornwall and 
Trois-Riviéres. The models provide a better 
understanding of the physical and biotic 
environment of the river and how it is used. This 
work is part of an effort to understand the 
interactions that exist among the following. 


e Pressures resulting from climate change and 
from natural and anthropogenic changes 
(e.g., export of freshwater and construction of 
port infrastructures). With the implementation 
of the Web site of Quebec's climate change 
impacts and adaptation resource centre 
(www.criacc.qc.ca) in 2000, it is possible to 
more closely monitor climate changes in 
Quebec, and more specifically in the 
St. Lawrence watershed. 


e Physical characteristics of the river 
environment (e.g., flows, levels, currents, 
temperatures, substrates, and banks). 


e Chemical characteristics of the water (e.g., 
turbidity, colour, and presence of pollutants). 


e Life in the river environment, whether it be 
human (social, economic, or recreational 
use), plant (aquatic or emergent vegetation), 
or animal (aquatic and riparian wildlife). 


In the context of this approach, the physical 
environment of the river is considered the focal 
point of exchanges within the ecosystem. The 
approach lends itself well to quantification of the 
impacts of fluctuating flow and water levels on 
the various ecosystem components in the 

St. Lawrence River. 


In its research and development of the 

St. Lawrence River ecosystem, the Hydrology 
Section of MSC—Quebec Region collaborates 
with several organizations, including the Société 
de la faune et des parcs du Québec, the 
Direction du milieu hydrique du Ministére de 
l'environnement du Québec, the regional 
branches of Environment Canada (Conservation 
Branch, Canadian Wildlife Service, St. Lawrence 
Centre), the Canadian Coast Guard (Laurentian 


Region), universities (Universite du Québec a 
Trois-Rivieres, Institut national de la recherche 
scientifique — Eau et Ecole Polytechnique) and 
the International Joint Commission. 


Progress (to March 31, 2003) 


In 2002-2003, the initial results of the simulation 
were made available for certain sectors of the 
St. Lawrence River. 


2.3.3 Climate Change, Impacts, and 
Adaptation 


In 2002—2003, the St. Lawrence Centre, in 
cooperation with the Meteorological Service of 
Canada, the Chair of Urban Ecosystem studies 
(Université du Québec a Montréal), and two ZIP 


(Zone d’intervention prioritaire [priority intervention 
zone]) committees, began a two-year study on the 
integrated evaluation of climate change impacts at 


the local scale (Lac Saint-Louis). 


Examples of integrated modeling activities 
carried out include the following: 


Modeling of the habitats of several fish 
species 


Hydrodynamic modeling of Lac Saint-Louis 


Quantification of the impacts of fluctuating 
flow and water levels in the St. Lawrence 
River on certain aspects of recreational 
boating 


Two-dimensional modeling of river 
temperatures 


Modeling of the various water masses in the 
St. Lawrence River 


Modeling of bank erosion along the 
St. Lawrence River 


First scenarios of climate change impacts on 
pleasure boating 
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PUBLIC INFORMATION PROGRAM 
(Part IV of the Canada Water Act) 


Background / Progress (to March 31, 2003) 
1. Freshwater Website 


The public education program continued to 
expand its presence on the Internet. The 
Freshwater Website, part of Environment 
Canada’s Green Lane since 1996, was 
overhauled to comply with Government of 
Canada standards and guidelines for Common 
Look and Feel. The objective of the site 
remained the same. It still provides basic 
information on a wide range of water-related 
topics, comprehensive educational materials 
(e.g., A Primer on Fresh Water and Water Fact 
Sheets), and the full text of key water 
publications (e.g., Federal Water Policy, Canada 
Water Act, and the Canada Water Act Annual 
Report). In addition, the links to specific issues at 
other governmental and nongovernmental sites 
across the country continue to be regularly 
updated and expanded. The Freshwater Website 
can be accessed at www.ec.gc.ca/water. 


2. International Forums and Conferences 


A number of significant international forums and 
conferences took place 2002-2003. Employees 
from various federal government departments 
staffed the Canadian booth at the WaterDome — 
a venue at the World Summit on Sustainable 
Development, which took place in 
Johannesburg, South Africa, from August 26 to 
September 4, 2002. A video entitled “Water for 
One World and One Family / De l'eau pour une 
planete, une famille” and a CD-ROM containing 
information on many of the water-related 
programs in Canada were prepared for viewing 
at the booth. 


In March 2003, a Canadian delegation attended 
the 3rd World Water Forum in Kyoto, Japan. In 
connection with the Forum, a publication entitled 
Water and Canada: Preserving a Legacy for 
People and the Environment was prepared. It 
examines Canada’s approach to water resource 
management. Information on the Forum, as well 
as this publication, can be found on the 
Freshwater Website at www.ec.gc.ca/water/en/ 
info/events/e_ww#3.htm. 
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3. Environment Canada’s Biosphere 


Environment Canada’s Biosphere, a museum of 
water dedicated to the St. Lawrence River and 
the Great Lakes, opened in 1995. A privileged 
meeting place where people are invited to 
discover and understand water, the Biosphére 
heightens public awareness of its importance 
and the necessity to protect it. The thematic 
exhibitions make the Biosphére an educational 
and entertaining place for the entire family to 
better learn about the great aquatic ecosystems 
and the major water issues. It is recognized for 
its innovative approach to sharing scientific 
knowledge with the aim of raising public 
awareness of the environmental issues 
associated with water and sustainable 
development. 


Through its many educational activities and 
exhibits, the Biosphere seeks to promote 
responsible behaviour in the general public, 
particularly young people. In this sense, it is 
contributing to the creation of a pool of 
informed citizens by ensuring that sustainable 
development is taken into account in their day- 
to-day activities. 


Located in Montréal, the Biosphere receives 
75,000 visitors every year, including 
20,000 young people on school trips. Another 
6,000 young people participate in its off-site 
environmental education programs. The water 
level exhibits presented this year provided 
youngsters and the general public with an 
understanding of the sensitivities in the 

St. Lawrence—Great Lakes ecosystem. For 
example, through computer terminals and 
interactive games, videos, photographs, 
measuring instruments, a broadcast studio, a 
giant-screen quiz, models, and game 
experiments, visitors were able to gain a better 
understanding of the causes and impacts of 
water level variations in Canada. 


APPENDIX A 
AGREEMENTS 


The following Canada Water Act Agreements’ were ongoing during 2002-2003: 


Apportionment and Monitoring Programs e Agreement Respecting Ottawa River Basin 
Regulation 
e Agreements on water quantity surveys with all 
provinces and with Indian and Northern Affairs 


Canada for Yukon and Northwest Territories Water Management Programs 
e Canada—Quebec Protocol on Administrative e Mackenzie River Basin Transboundary Waters 
Arrangements under the Canada—Quebec Master Agreement 


Agreement on Hydrometric and 
Sedimentological Networks in Quebec 
Flood Damage Reduction Program 
e Master Agreement on Water Apportionment in 
the Prairie Provinces (Prairie Provinces Water e Agreement on policies in designated flood-risk 
Board) areas with British Columbia 


e Water quality monitoring agreements with 
British Columbia, Newfoundland, New 
Brunswick, Manitoba, Prince Edward Island, 
Yukon, and Northwest Territories 


' For which Canada Water Act authority exists (in most cases, by Order in Council). 
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APPENDIX B 


FOR MORE INFORMATION 


Selected Web Sites 


Environment Canada 


Freshwater (including Canada Water Act annual 
reports) 
www.ec.gc.ca/water/e_main.html 


Clean Water 
www.ec.gc.ca/water_e.html 


Weather and Meteorology 
www2.ec.gc.ca/weath_e.html 


Research Institutes 


National Water Research Institute 
www.nwri.ca/nwri-e. html 


St. Lawrence Centre 
www.qc.ec.gc.ca/csi/acc/cs/001_e.html 


Ecosystem Initiatives 


Atlantic Coastal Action Program 
www..atl.ec.gc.ca/community/acap/index_e.html 


Georgia Basin Ecosystem Initiative 
www.pyr.ec.gc.ca/GeorgiaBasin/index_e.htm 


Great Lakes 2000 Program 
www.on.ec.gc.ca/water/greatlakes/intro-e.html 


Northern Ecosystem Initiative 
www.pnr-rpn.ec.gc.ca/nature/ecosystems/ 
nei-ien/dh00s00.en.html 


Northern Rivers Ecosystem Initiative 
www.pnr-rpn.ec.gc.ca/nature/ecosystems/ 
nrei-iern/index.en.html 


St. Lawrence Water Quality Monitoring 
(toxics, bacteria, nutrients) 
www.slv2000.qc.ca/index_a.htm 


Climate Monitoring in Quebec 
www.criacc.qc.ca/index_e.html 
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Other Federal Departments 


Agriculture and Agri-Food Canada 
www.agr.gc.ca/index_e.phtml 


Fisheries and Oceans Canada 
www.dfo-mpo.gc.ca/home-accueil_e.htm 


Health Canada 
www.hc-sc.gc.ca/english/index.html 


Indian and Northern Affairs Canada 
www.ainc-inac.gc.ca/index_e.html 


Natural Resources Canada 
www.nrcan-rncan.gc.ca/inter/index_e.html 
Federal—Provincial 

Canadian Council of Ministers of the 
Environment (CCME) 
www.ccme.ca/about 


Interprovincial River Boards 


Mackenzie River Basin Boards 
www.MRBB.ca 


Ottawa River Regulation Planning Board 
www. ottawariver.ca/emain.htm 


Prairie Provinces Water Board 
www.pnr-rpn.ec.gc.ca/water/ a01/index.en.html 
International 


Arctic Council 
www.arctic-council.org 


International Joint Commission 
www.ijc.org/en/home/main_accueil.htm 


United Nations Environment Programme: 
GEMS/Water Global Environment Monitoring 
System www.gemswater.org 


United Nations University: International Network 
on Water, Environment and Health 
www.inweh.unu.edu/inweh 


Associations, Networks, and Journals 


Canadian Water Resources Association 
www. cwra.Org 


Canadian Water and Wastewater Association 
www.cwwa.ca/home_e.asp 


Ecological Monitoring and Assessment Network 
(EMAN) 


www.eman-rese.ca/eman 


Federation of Canadian Municipalities 
www.fcom.ca/newfcm/Java/frame.htm 


Great Lakes Information Network (GLIN) 
www.great-lakes.net/ 


Water Quality Research Journal of Canada 
(Canadian Association on Water Quality) 
www.cciw.ca/waqrjc/intro. html 


WaterCan 
www.watercan.com 
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General Information 


Watershed Management and Governance 


Branch 

Environmental Conservation Service 
Environment Canada 

Ottawa, ON K1A 0H3 

Tel.: 819-997-2307 

Fax: 819-994-0237 


Publications (Public Information Program) 


Inquiry Centre 

Environment Canada 
Ottawa, ON K1A 0H3 

Toll free: 1-800-668-6767 
Tel.: 819-997-2800 

Fax: 819-953-2225 

E-mail: enviroinfo@ec.gc.ca 


National Water Research Institute 


Science Liaison 

Canada Centre for Inland Waters 
867 Lakeshore Road P.0. Box 550 
Burlington, ON L7R 4A6 

Tel.: 905-336-4675 

Fax: 905-336-6444 


Science Liaison 

National Hydrology Research Centre 
11 Innovation Boulevard 

Saskatoon, SK S7N 3H5 

Tel.: 306-975-5779 

Fax: 306-975-5143 


Regional Offices 


Environmental Conservation Branch 
Environment Canada 

Atlantic Region 

17 Waterfowl Lane 

Sackville, NB E4L 1G6 

Tel.: 506-364-5044 

Fax: 506-364-5062 
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Inquiries 


Boundary Water Issues Division 
Meteorological Service of Canada 
Environment Canada 

Ontario Region 

867 Lakeshore Road 

Burlington, ON L7R 4A6 

Tel.: 905-336-4712 

Fax: 905-336-8901 


Environmental Conservation Branch 
Environment Canada 

201-401 Burrard Street 

Vancouver, BC V6C 3S5 

Tel.: 604-664-9100 

Fax: 604- 664-9126 


St. Lawrence Centre 

Environmental Conservation Branch 
Environment Canada 

Quebec Region 

105 McGill Street, 7th Floor 
Montréal, QC H2Y 2E7 

Tel.: 514-283-7000 

Fax: 514-283-9451 


Environmental Conservation Branch 
Environment Canada 

Prairie and Northern Region 
4999-48 Avenue, Room 200 
Edmonton, AB T6B 2X3 

Tel.: 780-951-8700 

Fax: 780-495-2615 


Prairie Provinces Water Board 


Transboundary Waters Unit 
Environment Canada 

Prairie and Northern Region 
2365 Albert Street, Room 300 
Regina, SK S4P 4K1 

Tel.: 306-780-6042 

Fax: 306-780-6810 


Canada Water Act Annual Report 


Comments 


Thank you for reading the Canada Water Act 2002-2003 Annual Report. While Environment Canada is 
legislatively required to report annually on operations under the Canada Water Act, we endeavour to 
publish a report that is both informative and useful to a variety of audiences. Your feedback is appreciated, 
and your opinions provided below will help shape future annual reporting under the Canada Water Act. 


Please rate the report on the following: 


| Excellent ipa | Satisfactory Unsatisfactory | Suggestions for 
Improvement 

Clarity Roi Cue Gea ee an 

Level of Detail ere ss re. F a. 


Co TiO NAO aa. ns ie as iii 


| Overall | 
Presentation 


—-- 


In what capacity did you read the report? 


___ Environmental Manager 

____ Government/Regulatory Authority 

Employee of a Research/Educational Facility 
Representative of an Environmental NGO/NPO 
Member of the Press 

Student 

Other (please specify) 


Comments and Suggestions: 


Send to: 


Sustainable Water Management Division 
Environment Canada 
Place Vincent Massey, 7°” Floor 
351 St-Joseph Boulevard 
Gatineau, QC K1A 0H3 
Fax: 819-994-0237 
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PREFACE 


The Canada Water Act, proclaimed on September 30, 1970, provides the framework for cooperation with 
provinces and territories in the conservation, development, and utilization of Canada’s water resources. 
Section 38 requires that a report on the operations under the Act be laid before Parliament after the end of 
each fiscal year. This, the 32 report, covers progress on these activities from April 1, 2003 to March 31, 
2004. 


The report describes a wide range of federal activities conducted under the authority of the Act, including 
participation on federal—provincial—territorial agreements and undertakings, significant water research, and 
a public information program. A map depicting Canada’s major drainage areas and drainage flows is 
provided in Figure 1. 


Provisions of the Canada Water Act 
The following is a summary of the major provisions of the Act. 


Part I, Section 4, provides for the establishment of federal—provincial consultative 
arrangements for water resource matters. Sections 5, 6, and 8 provide the 
vehicle for cooperative agreements with the provinces to develop and implement 
plans for the management of water resources. Section 7 enables the Minister, 
directly, or in cooperation with any provincial government, institution, or person, to 
conduct research, collect data, and establish inventories associated with water 
resources. 


Part Il provides for federal—provincial management agreements where water 
quality has become a matter of urgent national concern. It permits the joint 
establishment and use of federal or provincial incorporated agencies to plan and 
implement approved water quality management programs. The application of 
alternative cooperative approaches and programs has resulted in Part Il never 
having been used. 


Part Ill, which provided for regulating the concentration of nutrients in cleaning 
agents and water conditioners, was incorporated into the Canadian 
Environmental Protection Act (CEPA) in 1988 and later into sections 116-119 
(Part VII, Division 1) of the new Canadian Environmental Protection Act, 1999, 
which came into force March 31, 2000. (See the CEPA annual report to 
Parliament, available at www.ec.gc.ca/CEPARegistry/gene_info/). 


Part IV contains provisions for the general administration of the Act. In addition, 
Part IV provides for inspection and enforcement, allows the Minister to establish 
advisory committees, and permits the Minister, either directly or in cooperation 
with any government, institution, or person, to undertake public information 
programs. 


vii 


Figure 1. Major Drainage Areas and Drainage Flows in Canada. 


Comments on the Report 
At the end of this report, a feedback form has been included to share your comments. Feedback on the 


report is appreciated and will help Environment Canada better understand the variety of audiences that 
read the report, as well as help shape future annual reports on operations under the Canada Water Act. 
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EXECUTIVE SUMMARY 


Federal Programs 


The Canada Water Act enables co-operative agreements for consultation between the federal, provincial 
and territorial governments in matters relating to water resources. Joint projects involve the regulation, 
apportionment, monitoring, or surveying of water resources and the pre-planning, planning, or 
implementation of sustainable water resource programs. The planning studies encompass interprovincial, 
international, or other basins where federal interests are important. Implementation of planning 
recommendations occurs on a federal, provincial, territorial, and federal—provincial—territorial basis. 
Agreements for specific water programs provide for the participating governments to contribute funding, 
information, and expertise in agreed ratios. 


Various federal programs are highlighted in this Canada Water Act Annual Report. For example, Program 
Integrity is an initiative to collect hydrometric data across the country and includes modernizing stations 
and gauging sites and improving the technology used in monitoring. As well, a number of federal— 
provincial-territorial water quality monitoring agreements have been developed since the early 1980s to 
provide data on water quality. Highlights of 2003-2004 progress in this area include Environment 
Canada's completion of discussions with Manitoba on the Canada—Manitoba Water Quality Agreement 
and the initiation of a joint study under the Canada—Quebec agreement on pesticides within tributaries of 
the St. Lawrence River. Progress also continued on the work conducted by interjurisdictional boards, 
including the Prairie Provinces Water Board (PPWB), the Ottawa River Regulation Planning Board, and 
the Mackenzie River Basin Board. 


As Canada’s largest freshwater research facility, the National Water Research Institute (NWRI) leads 
initiatives across the country to protect and sustain Canadian water resources. Highlights of 2003-2004 
include completion of a survey of sediments in the Great Lakes, which showed that levels of certain 
contaminants have dropped significantly; first steps in the design and implementation of a dedicated 
national water quality monitoring network focused on key water uses; publication of a comprehensive 
review of contamination of the Arctic environment by persistent organic pollutants, which underlines 
increasing concentrations of flame retardants; and new findings from a study of large-scale circulation 
patterns over the Northern Hemisphere and the relationship with recent prairie droughts. 


In regards to public education on water issues, searching the web using any of the top search engines and 
the search terms water and research regularly brings up the NWRI web page as the top hit. 


Atlantic Region 


The Atlantic Region consists of the provinces of Nova Scotia, New Brunswick, Prince Edward Island, and 
Newfoundland and Labrador. In this region, water quality monitoring, toxicological and ecosystem research, 
and integrated watershed management initiatives are the key components of Canada Water Act activities. 


A project initiated in 2003 showed that acetaminophen and carbamazephine were the only two neutral 
pharmaceuticals detected in effluent from sewage treatment plants. Also, a 20-year record indicated that 
the concentration of total polycyclic aromatic hydrocarbons in wet precipitation in Atlantic Canada declined 
steadily during 1980-2001. 


In 2003-2004, Fisheries and Oceans Canada led an environmental impact assessment (EIA) with the 
province of New Brunswick to evaluate options for rehabilitating the Petitcodiac River estuary. 
Environment Canada contributed in-kind expertise to the EIA in the form of monitoring, data provision and 
analysis, and professional advice. 


Atlantic Region staff participated with Environment Canada’s Knowledge Integration Directorate in a pilot 
project for the regional application of the Canadian Council of Ministers of the Environment Water Quality 
Indicators. 
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A key watershed initiative in the region is the Atlantic Coastal Action Program (ACAP). ACAP is a 
community-based funding program designed to address environmental and sustainable development 
issues at a watershed level throughout Atlantic Canada. 


Quebec Region 


In the Quebec Region, the St. Lawrence River and connected ecosystems are the main focus of the 
Canada Water Act. At the St. Lawrence Centre, which is the only federal research and development 
centre devoted entirely to the river ecosystem, specialists are involved in a number of studies and 
research programs aimed at better understanding how the ecosystems of the St. Lawrence River function 
and how to keep this knowledge up to date. 


Following the release of the initial results of the State of the St. Lawrence Monitoring Program, two 
workshops on indicators of shoreline conditions and community involvement in monitoring of the St. 
Lawrence were held. Also the following projects were carried out in support of river monitoring: chemical 
characterization of organic contaminants and heavy metals in surface sediments in Lake Saint-Pierre and 
Lake Saint-Louis: mapping of industrial contamination of sediment in Lake Saint-Frangois: continued 
monitoring of water contamination by toxic substances at the Quebec City (downstream) and Wolfe Island 
(upstream) stations: establishment of a new monitoring station at Carillon (mouth of the Ottawa River): a 
comprehensive study of pesticides in Lake Saint-Pierre; and, continued monitoring of wetland vegetation, 
with the first cartographic databases online. 


A new program on river biodiversity knowledge was launched in 2003-2004. According to this program, 
new inventories were started in order to learn more about the St. Lawrence River's biodiversity, 
particularly the importance of amphibians. Work on the vulnerability of the river’s biodiversity was carried 
out, one focal point being the impact of parasites on the health of selected species and whether parasites 
can serve as indicators of biodiversity. 


The Urban Effluents Program focused mainly on the Montréal wastewater treatment plant. According to 
the work published in 2003-2004, the program dealt specifically with the potential risk of feminization of 
certain organisms exposed to urban effluent, the assessment of nonylphenol surfactants in urban effluent, 
documentation of the bioaccumulation of heavy metals in the dispersion plume of wastewater, and a study 
of the combined effect of parasites and heavy metals on aquatic organisms. 


Specialists at the Meteorological Service of Canada continued their digital modelling of the St. Lawrence 
River. Simulations representing the physical variables for various scenarios for water inflow into the 
St. Lawrence River were produced for the section of the river between Cornwall and Trois-Riviéres. 


Ontario Region 


Ontario Region's activities in the Great Lakes Basin under the federal Great Lakes Program, are key 
components of Environment Canada’s Canada Water Act deliverables. The activities of the partners 
government departments/agencies that participate in the federal Great Lakes program are organized in 
relation to three main goals (healthy environment, healthy citizens, and sustainable communities) and 
seven objectives (restore Areas of Concern [AOCs], conserve ecologically important areas, control 
introduction of exotic species, assess and manage ecosystem health, protect and promote human health, 
reduce harmful pollutants, and advance sustainable use). 


Through the 2002 Canada—Ontario Agreement Respecting the Great Lakes Basin Ecosystem, 
accomplishments in 2003-2004 include progress towards rehabilitating ecological systems in all AOCs 
and the publication of a detailed status report on actions to be taken to restore beneficial uses in the 
15 remaining AOCs, entitled Canada's Remedial Action Plan Progress Report 2003, available online at 
www.on.ec.gc.ca/water/raps/report_2003/Introduction_e.html. 


Within the region, water use and supply studies focus on gathering information at a watershed level to 
determine ecological sensitivities, impacts of climate change, and future projections. 
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Prairie and Northern Region 


The Prairie and Northern Region encompasses more than 50% of Canada’s land mass and includes five 
political jurisdictions: Alberta, Saskatchewan, Manitoba, Northwest Territories, and Nunavut. In this region, 
two main initiatives are noted in the Canada Water Act Annual Report: the Northern Rivers Ecosystem 
Initiative (NREI) and the Northern Ecosystem Initiative (NE1). 


The NREI ran from 1998 to 2003, with reporting completed in 2004. It was initiated by the governments of 
Canada, Alberta, and the Northwest Territories in response to the recommendations made by the Northern 
River Basins Study. Through the NREI, science teams focused on priorities such as pollution prevention, 
endocrine disruption in fish, drinking water, and the effects of land use, flow regulation, and climate 
change on aquatic ecosystems. 


The NEI supports partnership-based efforts to improve understanding of impacts and adaptation to climate 
change, investigations of local contaminant concerns, improved management of resource use activities, 
and the development of a northern monitoring network in support of status and trend reporting. 


The PPWB was established in this region to ensure that eastward-flowing interprovincial streams are 
shared equitably and that water quality at interprovincial boundaries is maintained at acceptable levels. 
The PPWB also facilitates a cooperative approach for the integrated development and management of 
interprovincial streams and aquifers to ensure their sustainability. It continues to monitor and report on 
water chemistry, the condition of benthic macroinvertebrate communities and fish, and contaminant levels 
at PPWB monitoring sites. The PPWB is also considering the application of a water quality index for the 
presentation of water quality data at its transboundary monitoring sites. 


The Mackenzie River Basin Board was created in 1997 to ensure a healthy and diverse aquatic 
ecosystem for the benefit of present and future generations within the Mackenzie River Basin. In 2003— 
2004, the major initiative of the Board was the drafting and completion of its first State of Aquatic 
Ecosystem Report, which analyzed indicators of water quality in the basin. 


Pacific and Yukon Region 


The Pacific and Yukon Region encompasses British Columbia and Yukon. The region is characterized by 
rugged terrain and variations in the amount, distribution, and form of water, resulting in a diverse climate. 
Water issues in the region stem from conflict or uncertainty in the allocation of water and adequate quality 
and quantity to meet human and ecosystem needs, now and in the future. Stresses from urban growth, 
rural development, agriculture, industry, and resource use have impacts on the quality and quantity of 
water suitable for human and environmental uses. Other water issues stem from fundamental human 
conflict with the environment: urban and rural development versus floods and drought versus agricultural 
and municipal water needs. The conflict is compounded by the mosaic of international, interprovincial, 
municipal, and First Nations interests, each with its own perspectives on the issues, root causes, and 
solutions. 


The federal—provincial Georgia Basin Action Plan was announced on April 2, 2003, as a renewal of the 
Georgia Basin Ecosystem Initiative. The Action Plan is built upon a vision of “healthy, productive, and 
sustainable ecosystems and communities in the Georgia Basin” and is a key component of this region's 
initiatives on water. Under the Action Plan, projects and research are funded to address threats to and 
pressures and impacts on the sustainability of the Georgia Basin. Priorities include habitat and species 
conservation, reduction of pollutants, remediation of shellfish-growing areas, and improved local decision- 
making. 
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HIGHLIGHTS, 2003-2004 


COMPREHENSIVE WATER RESOURCE MANAGEMENT 
(Part | of the Canada Water Act) 


1. Federal—Provincial—Territorial Programs 


In this section of the annual report, the following 
aspects of federal—provincial—territorial programs 
are discussed: federal—provincial—territorial 
collaboration on data collection and use, 
progress achieved within interjurisdictional 
boards, and ecosystem initiatives, as well as 
highlights of other types of collaborations on 
water, such as through the Canadian Council of 
Ministers of the Environment (CCME). 


1.1 Data Collection and Use 
1.1.1 Collection of Water Quantity Data 
Background 


Under hydrometric agreements administered 
since 1975 with the provinces and territories, 
government agencies have gathered, analyzed, 
and interpreted water quantity data to meet a 
wide range of client needs in the hydrologic 
community. 


In 1997, all the parties agreed that there was a 
need to review the existing bilateral agreements 
and determine the path forward for updating the 
1975 agreements. This initiative became known 
as the partnership renewal process. 


In 2000, under the federal government's 
Program Integrity initiative, the Meteorological 
Service of Canada was allocated $10 million 
over a five-year period. The funding was to be 
used for reengineering the collection of 
hydrometric data in order to minimize the 
associated field hazards. 


Progress (to March 31, 2004) 


In 2003-2004, 6 new groundwater stations were 
activated in New Brunswick, for a total of 

10 stations operated under the Canada—New 
Brunswick Hydrometric Agreement. 


The initial focus of the Program Integrity initiative 
has been on research and development. Testing 


and evaluation of hydroacoustic technologies for 
suitability as an operational tool within the water 
survey field program have also taken place. The 
acoustic Doppler current profiler has shown 
great promise in reducing the time expended and 
dangers encountered by field staff when 
conducting velocity and flow measurements. It 
also reduces the time needed to obtain river 
velocity measurements and uses new 
deployment platforms, including small hand- 
carried tethered boats, remote-controlled boats, 
and remote-controlled cableway rovers. Other 
technologies investigated include in situ acoustic 
velocity meters and noncontact stage, velocity, 
and flow meters using radar and laser systems. 
Significant progress was made in the 
development of hydraulic and hydrological 
techniques that will reduce the risks associated 
with field measurements and will allow for the 
extrapolation of data from existing sites to 
estimate stream flows at ungauged sites. 


Preliminary discussions were held regarding the 
provision to provincial and federal partners of 
gridded hydrological data products derived from 
the operational numerical weather prediction 
Global Environmental Multiscale (GEM) model. 
More comprehensive consultation sessions are 
planned for 2004—2005. 


1.1.2 Water Use and Supply Data 
Background 


In the fall of 2000, Canada and the province of 
Ontario initiated a joint federal—provincial water 
use and supply project for the Great Lakes 
Basin. The primary objectives of this Canada— 
Ontario project are to gain baseline information, 
at the sub-basin level, on water supply, use, and 
demand; to identify the system's ecological 
sensitivities to water resources; and to make 
projections for the future, including the potential 
impacts of climate change. 


Environment Canada and the Ontario Ministry of 
Natural Resources co-lead the project. The 
project management team includes members 


from these two agencies, along with the Ontario 
Ministry of the Environment, the Ontario Ministry 
of Agriculture and Food, Conservation Ontario, 
and Fisheries and Oceans Canada. Three 
technical working groups (water use, water 
supply, and ecological requirements) conduct the 
work. 


Progress (to March 31, 2004) 


The Canada—Ontario Water Use and Supply 
Project has made considerable progress 
throughout the past three years on a work-share 
basis and has completed many successful sub- 
projects as a result of the study. 


The Water Use Working Group compiled data by 
tertiary watershed for the entire study area for 
the years 1991, 1996, 1998, 2000, and 2001 and 
continued to refine the current data-gathering 
methods. A Demand Forecasting Report with a 
25-year time horizon (2001-2026) was updated 
to incorporate three different scenarios: water 
conservation, population and economic growth, 
and climate change. The Water Supply Working 
Group compiled climate data for Ontario, 
Quebec, and the Great Lakes states, compiled a 
sewage treatment plant data set for Ontario, 
compiled a data set of regulation structures 
(dams) for Ontario, developed new digital 
HYDAT watersheds (based on the stream 
gauging network), and estimated groundwater 
flow in terms of base flow index for all Canadian 
and U.S. stations using multiple techniques. The 
Ecological Requirements Working Group 
continued to identify species at risk, extracted 
indicators of stream health for sites located 
within the Lake Ontario basin, and initiated a 
study that characterizes the relationship between 
the effects of imperviousness in upstream 
catchments and biophysical characteristics of 
streams that drain into Lake Ontario. 


1.1.3 Water Quality Monitoring Agreements 
Background 


Beginning in the early 1980s, federal—provincial- 
territorial agreements were negotiated with 
several provinces and territories, including British 
Columbia (1985), Manitoba (1988), New 
Brunswick (1988), Newfoundland (1986), 
Northwest Territories (1995), Prince Edward 
Island (1989), Quebec (1983), and Yukon 
(1995). 


The agreement with New Brunswick was 
modified in 1995 when the provincial government 
undertook to collect, analyze, and manage the 
data for the water quality monitoring program. 
The agreement with Prince Edward Island was 
incorporated into the Canada—Prince Edward 
Island Water Annex in 1996, which expired in 
1999 and was replaced with the Canada— 
Prince Edward Island Memorandum of 
Agreement on Water signed in May 2001. 
Water quality monitoring continues under this 
new agreement. 


The agreement with Quebec was terminated in 
1995 because activities were similar to those in 
the St. Lawrence Action Plan. A specific 
framework agreement was negotiated with 
Quebec for the monitoring of the state of the 

St. Lawrence River, including long-term water 
quality monitoring. The agreement marks the first 
partnership between Environment Canada— 
Quebec Region, Fisheries and Oceans Canada— 
Quebec Region, the Quebec Ministry of the 
Environment, and the Société de la faune et des 
parcs du Québec. St. Lawrence River water 
quality monitoring stations are shared by 
Environment Canada and the Quebec Ministry of 
the Environment. In addition, each stakeholder 
provides water quality data (toxicity, coliform 
levels, conventional parameters, etc.) based on 
its analysis capabilities. 


As part of an action plan to measure mercury in 
precipitation, an agreement was extended 
between Environment Canada and the Quebec 
Ministry of the Environment for a further three 
years (2001—2004) at the request of the 
Conference of New England Governors and 
Eastern Canadian Premiers. Under the 
agreement, mercury will be measured in 
precipitation at two sites in Quebec along the 
St. Lawrence River (Saint-Anicet and Mingan). 
Work continued in 2003-2004. The 
measurements will be incorporated into the 
North American Mercury Deposition Network. 


Progress (to March 31, 2004) 


Environment Canada and the B.C. Ministry of 
Water, Land and Air Protection jointly conducted 
biweekly water quality monitoring at 31 stream or 
river sites in British Columbia. Cooperative 
arrangements to test groundwater quality at wells 
have also been implemented where cost-effective. 
Environment Canada monitored water quality at 


an additional four stream and/or river sites in 
British Columbia and four sites in Yukon in 
cooperation with the Parks Canada Agency. The 
water quality web project, which was developed 
as a pilot in 2002—2003 in cooperation with 

the Canadian Information System for the 
Environment, continued to evolve. The web site 


(www. waterquality.ec.gc.ca/EN/home.htm) makes 


water quality trend data accessible through the 
Internet. Developments in 2003-2004 include the 
introduction of web services to facilitate 
customized client applications regarding access 
to Environment Canada—Pacific and Yukon 
Region data and the incorporation of an online 
mapping solution based on open geographic 
information system (GIS) standards to facilitate 
the client's use of geospatial data with these 
water quality data. 


Environment Canada Water Stewardship 
continues to support the Canada—Manitoba 
Water Quality Monitoring Agreement. 
Environment Canada monitored water quality 
each month on five rivers at sites located on 
either interprovincial or international boundaries 
under the agreement. lons, nutrients, metals and 
pesticides are monitored in water under the 
Agreement. In addition to this monthly program, 
an automonitor is operated on the Red River at 
the international boundary. 


In New Brunswick, 10 long-term surface water 
quality stations continued to be monitored in 
accordance with the federal—provincial 
agreement. These stations were used in the 
Application and Testing of Water Quality Index in 
Atlantic Canada pilot project. 


In Newfoundland and Labrador, 91 water quality 
sites continued to be sampled under the federal— 
provincial agreement. Water quality monitoring at 
a selected network of Labrador ashkui sites (the 
term ashkui refers to the first open water area in 
the spring) continued during 2003-2004. The 
ashkui stations are now integrated into the 
Canada—Newfoundland and Labrador Water 
Quality Agreement. A Special Study report on 
water quality within the Exploits River was 
finalized this year, and several projects that 
coordinate databases were implemented as a 
first step in development of the CANAL website. 
Selected stations were used in the Application 
and testing of Water Quality Index in Atlantic 
Canada pilot project. 


Annual meetings were held by representatives 
for the Canada-PE| Memorandum of Agreement 
on Water. Three Federal—Provincial hydrometric 
stations and two water management stations 
were operated this year. Eight groundwater wells 
are being monitored, and 14 freshwater stations 
were sampled. These stations were used in the 
Application and Testing of Water Quality Index in 
Atlantic Canada pilot project. 


Lake water quality monitoring continued in 
Nova Scotia and Newfoundland’s west coast for 
Environment Canada’s ongoing Long-range 
Transport of Airborne Pollutants Program. 
Research on the aquatic ecosystem impacts of 
mercury and acid rain continued in 2003-2004. 
Water quality monitoring continued in New 
Brunswick and Nova Scotia in support of long- 
term multiagency research projects on the 
impacts of forestry operations on water quality 
at Catamaran Brook (NB), and the Pockwock 
Bowater Watershed Project (NS). 


A pilot project was initiated in 2003 to investigate 
the occurrence of pharmaceuticals in sewage 
treatment plant effluents. Eight sewage 
treatment plants were sampled for final effluents. 
The acid pharmaceuticals were present at 
concentrations up to 23.0 ug/l in all the samples. 
Acetaminophen and carbamazephine were the 
only two neutral pharmaceuticals detected in 

the effluent. 


A spatial and temporal trend analysis was 
completed for 14 polycyclic aromatic 
hydrocarbons (PAHs) that were measured in 

wet precipitation samples collected monthly from 
five sites in Atlantic Canada during 1980-2001. 
The 20-year record indicates that during this time 
period, the total PAH concentration in wet 
precipitation declined steadily. 


In Quebec, the cooperation initiated under 

the Canada—Quebec agreement on the St. 
Lawrence and the federal—provincial agreement 
on the State of the St. Lawrence Monitoring 
Program led to a joint study on pesticides in 
Lake Saint-Pierre (St. Lawrence River) and 
tributaries, where pressure from farming is 
among the highest in Quebec. This project 
involved monitoring problematic tributaries on 
the St. Lawrence River (Yamaska, Nicolet, and 
Saint-Francois) in order to characterize pesticide 
type, concentration, and temporal distribution 


patterns. During this first sampling year, 
pesticides such as atrazine were found in 
relatively high concentrations. 


1.1.4 Cooperative Modelling in the 
St. Lawrence River and the Great Lakes 
Connecting Channels 


Background 


Since 2001, several studies have been 
undertaken as part of the revision of the water 
level regulation plan for Lake Ontario and the 
St. Lawrence River. Plan 1958-D, which was 
developed over 30 years ago, is the Lake 
Ontario—St. Lawrence River regulation plan, 
which established flow release levels according 
to criteria that included hydropower, commercial 
navigation, and flooding. Environment Canada— 
Quebec Region is involved in various working 
groups on issues such as the environment, 
coastal processes, hydrology, data 
management, pleasure boating, and nautical 
tourism. The results of the studies will be used 
as performance indicators to evaluate and 
propose an update of Plan 1958-D. 


Progress (to March 31, 2004) 


The Meteorological Service of Canada 
(Hydrology Section) has completed a two- 
dimensional digital modelling of Lake Saint- 
Francois and Lake Saint-Pierre between 
Cornwall and Trois-Riviéres and of the Ottawa 
River between the Carillon dam and Lake Saint- 
Louis. These two areas are covered by the Lake 
Ontario—St. Lawrence River regulation plan. A 
number of physical parameters have been 
incorporated into the model in order to improve 
the simulation of the effects of water level 
fluctuations. In 2003-2004, special attention was 
paid to erosion and flooding probiems and the 
development of habitat models for various plant 
and animal species based on the integration of 
physics and biology expertise. 


The Meteorological Service of Canada was also 
involved in managing the georeferenced data 
obtained by the International Joint Commission 
(IJC) and Environment Canada and their 
partners for the study plan. A data storage and 
management service was established for the 
portion of the IJC’s work covering the lower 

St. Lawrence River. 


The Environmental Conservation Branch 

(St. Lawrence Centre and Canadian Wildlife 
Service) completed a series of projects and 
field studies (specifically in wetlands) to acquire 
a better understanding of the relationships 
between water levels and ecosystem 
components. The results of these studies 
made it possible to develop a series of solid 
empirical relationships and established the 
relative sensitivity of those components to 
changes in water levels. The relationships will 
be used as the basis for validating the hydrologic 
model and criteria in order to update the 
regulation plan. 


A multipartner hydrologic modelling initiative 
aimed at predicting inflows to the Great Lakes 
and St. Lawrence basin was launched. The 
2003-2004 component of the study focused on 
the development of methodologies for estimating 
the contribution of snowmelt runoff to the 

St. Lawrence stream flow downstream of 
Cornwall. 


1.1.5 Automated Quality Control 
Background 


The Meteorological Service of Canada—Quebec 
Region participated in the implementation of a 
pilot project involving the automated, real-time 
application of quality control algorithms to data 
from hydrometric and meteorological monitoring 
networks. Traditional methods of managing 
these data were also reviewed and optimized in 
accordance with the most up-to-date concepts 
and technologies in the field. 


Progress (to March 31, 2004) 


The data model and the bank of suitable data 
have been reviewed and optimized. This model 
has incorporated new data, including updated 
bathymetry. Quality control algorithms for the 
domain of variation and for temporal variability 
were applied at a large number of hydrometric and 
meteorological stations to assess the capacity of 
the system to handle large quantities of data in 
real time. The project for all of the St. Lawrence 
River section (except Lake Saint-Pierre) was 
completed in 2003-2004. A national pilot project 
developed in part on the basis of that work was 
applied to the Pacific and Yukon Region. 


1.1.6 Petitcodiac River Estuary Restoration 
Background 


In 1968, a 1-km-long causeway and dam with 
five sluice gates was built across the Petitcodiac 
River estuary in southern New Brunswick. While 
beneficial as a crossing, the causeway is also a 
barrier that impedes freshets and tidal flows. 
Over the years, this condition has created 
ecological issues related to fish passage, levels 
of nutrients and dissolved oxygen, pollution, and 
channel sedimentation. 


Progress (to March 31, 2004) 


As part of efforts to rehabilitate the estuary, 
Canada and New Brunswick agreed to undertake 
a harmonized environmental impact assessment 
(EIA) for achieving a long-term solution to the 

fish passage and ecosystem problem. The EIA 
will consider proposed modifications to the 
Petitcodiac River causeway. Environment Canada 
is providing in-kind support (i.e., laboratory water 
quality analysis and engineering expertise) for the 
EIA. Water level stations continue to be operated 
on the Petitcodiac River in support of sediment 
and hydrodynamic modelling requirements for 
the EIA. 


1.1.7 Canadian Environmental Sustainability 
Indicators 


Background 


Following the recommendations of the 2003 
National Round Table on the Environment and 
the Economy Report on Environmental 
Sustainable Development Indicators, the 
Government of Canada committed in the federal 
budget in March 2004 to develop and report 
regularly on a suite of environmental indicators, 
including indicators of water quality, air quality, 
and greenhouse gases. 


Progress (to March 31, 2004) 


Environment Canada is leading this effort with 
key input from Statistics Canada and Health 
Canada, using the CCME Water Quality Index as 
the model to evaluate monitoring data and report 
meaningful findings. 


In collaboration with provincial and territorial 
partners, it is proposed that Environment Canada 


will design and implement improvements to 

the federal—provincial-territorial water quality 
monitoring network focused on key water uses 
with a view to reporting nationally, regionally and 
by major drainage basins. Work will begin in 
2004-2005, with the first national report targeted 
for fall 2005. 


1.2 Interjurisdictional Boards 


1.2.1 Ottawa River Regulation Planning 
Board 


Background 


In 1983, Canada, Quebec, and Ontario 
concluded an Agreement Respecting Ottawa 
River Basin Regulation. Under its terms, a 
board was constituted to plan and recommend 
regulation criteria for the 13 principal reservoirs 
of the basin, taking into account flood protection, 
hydroelectric power production, and other 
interests. Supported by a regulating committee 
and a secretariat, the Ottawa River Regulation 
Planning Board endeavours to ensure that the 
integrated management of the reservoirs 
provides protection against flooding along the 
Ottawa River and its tributaries and along its 
channels in the Montréal region. 


During the spring freshet, hydrometric and 
meteorological data are collected daily and are 
used to develop inflow forecasts. A simulation 
model is used to evaluate the effects of sub- 
basin inflows and regulatory decisions on flows 
and levels throughout the basin. The secretariat 
provides information on flows and levels to the 
public. Since 1986, flood reserves have been 
implemented in three of the principal reservoirs 
(Quinze, Timiskaming, and Poisson Blanc) to 
improve downstream flood reduction. One of the 
main benefits of the reserves is to enable 
operation of the Grand Moulin dam to provide 
protection for residents along the Mille-lles River 
in the Montreal region. 


Progress (to March 31, 2004) 


The spring of 2003 was marked by low inflows to 
reservoirs and, hence, low peak flows. There 
were no reports of flooding during the spring melt 
period. By contrast, the peak flow measured at 
Carillon was greater in November than during 
the spring freshet due to heavy fall rains over 
large parts of the basin. 


The board met four times during the year to deal 
with matters under its jurisdiction, as defined in 
the federal—provincial agreement. The board 
also hosted its fifth annual public meeting on 
August 26, 2003, in Mattawa, Ontario. The 
secretariat gave a presentation on the mandate 
of the board and on how the members are 
involved in coordinating the integrated 
management of the 13 principal reservoirs 

in the basin. Information was also provided 
more specifically on the operation of the 
reservoirs in the area of interest to the residents 
of the Mattawa area, from Lake Temiskaming 
to the Des Joachims generating station near 
Rolphton. 


1.2.2 Prairie Provinces Water Board 
Background 


In 1969, Canada, Alberta, Manitoba, and 

Saskatchewan signed the Master Agreement on 
Apportionment, which provides for the equitable 
apportionment of eastward-flowing Prairie rivers 
and the consideration of water quality problems. 
Schedules A and B provide general principles to 


apportion water between the provinces. Lodge and 


Battle Creeks in southwestern Saskatchewan are 
apportioned under Article 6, Schedule A, of the 
Master Agreement and the 1921 Order of the IJC 
under the terms of the 1909 Canada—United 
States Boundary Waters Treaty. Under Schedule 


C, the Prairie Provinces Water Board (PPWB) was 


reconstituted to administer the provisions of the 
Master Agreement. Schedule E specifies 
acceptable water quality objectives in each river 
reach along the interprovincial boundaries and 


further defines the duties of the board with respect 


to its water quality mandate. 
Progress (to March 31, 2004) 


During 2003, all apportionment obligations 
were met between the provinces. Runoff was 
generally close to normal in most locations, 
providing for flows that were surplus to 
apportionment requirements. Deliveries varied 
from a low of 79% of the natural flow on the 
South Saskatchewan River at the Alberta— 
Saskatchewan boundary to 176% of the natural 
flow on the Qu’Appelle River at the 
Saskatchewan—Manitoba boundary. The 
Qu’Appelle River normally delivers well in 
excess of natural flows because the province of 
Saskatchewan augments supplies with releases 
from Lake Diefenbaker. 


The PPWB agencies supported studies, done 
under the Climate Change Action Fund, to 
consider the potential impacts of climate change 
on water availability and on the vulnerability of 
various water use sectors. 


Since 1985, the Committee on Hydrology has 
sought ways to improve the effectiveness of 
apportionment monitoring of Lodge, Middle, and 
Battle creeks at the Alberta-—Saskatchewan 
border. Middle Creek is a tributary of Battle 
Creek and the confluence of the two is in 
Saskatchewan. The board approved changes to 
the natural flow computation procedure 
recommended by the Committee on Hydrology 
to improve the accuracy of apportionment 
monitoring in these two interprovincial streams. 
Because these waters are also shared with the 
United States and are subject to the 1909 
Boundary Waters Treaty, the PPWB must 
consider how apportionment changes between 
Alberta and Saskatchewan affect the 
apportionment arrangement at the international 
boundary. Therefore, some recommended 
changes have been postponed until similar 
changes are accepted in the international 
computations by the IJC Accredited Officers. 


The Committee on Groundwater recommended 
specific tasks that should be completed before 
negotiating a groundwater apportionment 
agreement between the provinces, including the 
mapping and assessment of transboundary 
aquifers, the definition of sustainable yield, and 
aquifer management plans. A pilot study to map 
and assess a transboundary aquifer was 
conducted in 2003. 


The Committee on Water Quality continued its 
integrated aquatic ecosystem monitoring 
program. The program includes the collection of 
key water chemistry, biota, and sediment 
samples with which water quality and aquatic 
ecosystem health can be assessed. The 
Committee on Water Quality annually reviews 
the results from this integrated program and 
compares the data with PPWB water quality 
objectives. Similar to previous years, in 2003, 
more than 94% of all samples were in adherence 
with these objectives. The Committee on Water 
Quality, in collaboration with NWRI, applied the 
CCME Water Quality Index to basins with PPWB 
monitoring sites, and the results were reviewed. 
Although the CCME Water Quality Index is a 
valuable tool, further development is under way, 
including applying the index to five-year running 


averages and coordinating analysis and 
interpretative approaches with the CCME and 
the National Guidelines and Standards Office of 
Environment Canada. 


Also in 2003-2004, the Committee on Water 
Quality reviewed trend detection techniques that 
compensate for variations in natural stream flow, 
and plans are in place to apply appropriate 
methods at the PPWB sites in 2004-2005. The 
PPWB continued monitoring fish conditions and 
contaminant levels on a five-year cycle at PPWB 
monitoring sites. Specific biological pilot studies, 
which include benthic macroinvertebrate 
communities and periphyton measurements, 
were completed in 2003-2004. This pilot study 
will be used to determine the feasibility of an 
ongoing biological assessment program for the 
PPWB that would identify the current status of 
aquatic ecosystem health and evaluate changes 
in ecosystem health over time. Finally, the 
Committee on Water Quality continued to 
develop appropriate nutrient water quality 
objectives, including an examination of the 
approaches proposed by the Canadian 
Guidance Framework for the Management of 
Phosphorus in Freshwater Systems. 


1.2.3 Mackenzie River Basin Board 
Background 


The governments of Canada, British Columbia, 
Alberta, Saskatchewan, the Northwest 
Territories, and Yukon signed the Mackenzie 
River Basin Transboundary Waters Master 
Agreement in July 1997. The Master Agreement 
endorses the principle of managing water 
resources for future generations in a manner 
consistent with the maintenance of the ecological 
integrity of the aquatic ecosystem. It provides for 
early and effective consultation on potential 
developments and activities in the basin that 
could affect the integrity of the aquatic 
ecosystem. It also contains provisions for seven 
sets of bilateral agreements between adjacent 
jurisdictions in the basin. These bilateral 
agreements identify scientific criteria for water 
quality, water quantity, and seasonal timing of 
flows at boundary crossing points required to 
maintain the integrity of the aquatic ecosystem of 
transboundary water bodies. 


The Mackenzie River Basin Board administers 
the Master Agreement. Its members are 
appointed and represent all parties: Canada, 


British Columbia, Alberta, Saskatchewan, the 
Northwest Territories, and Yukon. Federal 
members include representatives of Environment 
Canada, Indian and Northern Affairs Canada, 
and Health Canada. There are five Aboriginal 
board members nominated by Aboriginal 
organizations in each of the jurisdictions. 


Under the Master Agreement, Environment 
Canada is responsible for managing the 
expenditures of the board, which are cost- 
shared equally by the parties. Shareable costs 
include, among other things, the staffing and 
operation of a secretariat to support the board 
at the working level. An executive director of 
the secretariat is hired within Environment 
Canada-Prairie and Northern Region to plan, 
direct, and manage board operations. The 
secretariat is located in the middle of the 
Mackenzie River Basin in Fort Smith, 
Northwest Territories, providing accessibility 
to the people who live in the basin. 


The web site (www.mrbb.ca) went online in 
2002. The site is continually being refined. News 
items, maps, and reports can be downloaded. 
The web site plays a major role in providing 
public information about water in the basin. 


Progress (to March 31, 2004) 


The Mackenzie River Basin Board has a major 
responsibility under the Master Agreement to 
produce a State of Aquatic Ecosystem Report 
(SOAER) for the Mackenzie River Basin every 
five years. Most of the financial and human 
resources were devoted to the board's first 
SOAER during 2003-2004. The board 
established an SOAER Committee to prepare 
the report. A senior author/editor was seconded 
from Environment Canada. The SOAER was 
structured by sub-basins, which facilitates a 
focus on the aquatic ecosystem and ties in 
development of bilateral agreements and the 
interests of local people. The report used 
Environment Canada’s Pressure State 
Response Model and included a whole basin 
overview, future predictions based on current 
trends, and observations and advice to the 
ministers responsible for water management in 
the basin. 


The report begins with an overview chapter 
followed by six sub-basin chapters, while the 
board's strategic plan was used to provide the 
focus of the chapters. Each sub-basin chapter was 


prepared by a team composed of representatives 
of the jurisdictions involved in the sub-basins, and 
traditional environmental knowledge based on 
existing documentation was used throughout the 
report. Environmental indicators were used to 
track the questions posed under the Pressure 
State Response Model. 


The SOAER was completed in the spring of 

2004 and released to the ministers and the public 
in the summer of 2004. Climate change and 
contaminants were identified as major whole basin 
issues. A Highlights version accompanies the 
SOAER and summarizes 13 key observations and 
advice. Both the highlights and the full report are 
available online at www.mrbb.ca. 


1.3 Ecosystem Initiatives: Watershed and 
Water-related Activities 


During the year 2003-2004, Environment Canada 
continued the development and implementation of 
its major ecosystem initiatives, covering a wide 
variety of sensitive marine and freshwater systems 
across Canada. A five-year, $122.5 million funding 
authorization, which began in 1998-1999, has 
supported the program. 


Although each initiative has unique features, 
common management principles are observed 
throughout. These principles stress ecosystem 
and precautionary approaches to pollution 
prevention, citizen and community involvement 
in the design and implementation of initiatives, 
long-term stewardship through partnerships and 
governments working together, and sound 
science combined with local and traditional 
knowledge as the basis for identifying and 
resolving issues. 


The ecosystem approach itself takes into 
consideration complex interrelationships among 
water, land, air, wildlife, and human activities. The 
focus of this report is primarily on water-related 
activities and their interjurisdictional arrangements. 


1.3.1 Atlantic Coastal Action Program 
Background 


The Atlantic Coastal Action Program (ACAP) 
was initiated by Environment Canada in 1991. 
It is centred on community-based leadership 
and delivery to address environmental and 
sustainable development issues in ecosystems 
involving watersheds and coastal areas 


throughout Atlantic Canada. With broad local 
support, nonprofit organizations have been 
incorporated at 14 sites across Atlantic Canada. 
At these sites, Environment Canada contributes 
funding, technical and scientific expertise, and 
direct staff support with respect to four broad 
categories of projects relevant to the Canada 
Water Act: clean water, atmospheric emissions, 
toxics, and natural habitat. 


Over the past decade, some 800 projects have 
been undertaken. These projects have already 
resulted in significant water quality improvements 
in several coastal river systems. For example, a 
project in the Annapolis River, Nova Scotia 
reviewed the management regime for the 
disposal or treatment of septage and made 
recommendations on improving sewage 
management in Nova Scotia. In northern New 
Brunswick, a project measured polychlorinated 
biphenyl (PCB) levels and identified the source of 
contaminants found in sediment and finfish 
throughout the Napan River watershed. The study 
also provided a comparative report of PCB levels 
in sediments and finfish. 


Progress (to March 31, 2004) 


Several ACAP organizations worked on 
multiyear projects on a variety of issues within 
their local communities. The Bluenose ACAP 
(now the Bluenose Coastal Action Foundation) 
delivered a Clean Boating Program aimed at 
reducing the environmental impact of 
recreational boating in and around the waters of 
Lunenburg County. This was achieved through 
the installation of sewage pump-out facilities, 
the promotion of environmentally responsible 
boating practices, and the successful 
designation of a “No Discharge” zone. Humber 
Arm Environmental Association Inc. developed 
a student-based water sampling initiative called 
Trading Books for Boats. Piloted in 2002, this 
project provided the foundation for a long-term, 
student-based water quality monitoring program. 
This program is based on the learning objectives 
set out by the Newfoundland and Labrador 
Department of Education. 


In Prince Edward Island, a three-year study was 
initiated to determine the effectiveness of filter 
strip and buffer zone composition in reducing the 
contaminant content of agricultural runoff. 
Concern for the quality of water within the local 
watershed was raised when agricultural runoff 


was associated with fish kills in the province. 
Developed jointly between ACAP, the 
Government of Prince Edward Island, and 
Environment Canada—Atlantic Region, this 
project was based on filter strip research through 
the provision of chemical composition and 
toxicity data on agricultural runoff at sites in 
Prince Edward Island where potato crops were 
cultivated under typical farm conditions. 


1.3.2 Georgia Basin Action Plan: Cooperative 
Arrangements in the Georgia Basin 


Background 


The federal—provincial Georgia Basin Action 
Plan (2003—2008) was announced on April 2, 
2003, and is a renewal of the Georgia Basin 
Ecosystem Initiative (1998-2003). The Georgia 
Basin Action Plan is built upon a vision of 
“healthy, productive, and sustainable 
ecosystems and communities in the Georgia 
Basin” that is shared by Environment Canada, 
Fisheries and Oceans Canada, Parks Canada 
Agency, the B.C. Ministry of Water, Land and Air 
Protection, and the B.C. Ministry of Sustainable 
Resource Management. The Georgia Basin 
Action Plan focuses on the following 
departmental priorities as they pertain to 

clean water: 


e conservation and protection of habitats and 
species; 


e reduction of pollutants (including persistent 
organic pollutants [POPs] and other toxics) 
in municipal wastewater and in urban and 
agricultural nonpoint sources; 


e remediation of shellfish growing areas; and 


e development and transfer of science, tools, 
and knowledge to support improved 
decision-making towards sustainability in the 
Georgia Basin. 


Regional and transboundary relationships were 
strengthened through the Georgia Basin Action 
Plan. Examples include the Environment 
Canada—U.S. Environmental Protection Agency 
Joint Statement of Cooperation on the Georgia 
Basin and Puget Sound Ecosystem, the Fraser 
Basin Council, the Coast Salish Sea Initiative, 
the Pacific Coast Joint Venture, and the 
emerging Biodiversity Conservation Strategy for 
the Greater Vancouver Regional District. 


Progress (to March 31, 2004) 


Federal—Provincial Water Quality Monitoring 
Agreement: Four sites in Georgia Basin rivers 
were added to the federal—provincial water 
quality network in British Columbia. The network, 
now consisting of 34 sites, had been established 
to determine water quality trends in ambient 
surface water and is a cost-shared program 
between Environment Canada and the province. 
In a related project, a study was initiated in the 
Fraser River estuary to determine the best 
method for monitoring water quality in the tidal 
reaches of the lower Fraser River. When 
methods are established, regular monitoring at 
the river's mouth may be undertaken. 


Stream Condition Assessment: Nine water quality 
monitoring sites in the Georgia Basin were 
assessed for biological condition using the 
Canadian Aquatic Biomonitoring Network (CABIN) 
approach, which is based on stream benthic 
communities. This serves as a pilot project for 
applying the CABIN bioassessment at all water 
quality monitoring sites in the region and adding 
a biological component to the network. The 
application of this national approach was 
promoted by Environment Canada. For example, 
training on CABIN was presented to provincial 
agencies, municipalities, First Nations, 
consultants, and stewardship groups in 2004. 


Abbotsford Aquifer Groundwater Monitoring: 
Groundwater samples taken from 23 locations in 
the Abbotsford aquifer were monitored monthly 
for nitrate from nonpoint source pollution. 
Nonpoint source pollution cannot be pinpointed 
to a source, but includes manure, fertilizer, or 
pesticides applied to farm fields, oil leaks from 
cars, and household cleaners that seep into 
groundwater, rivers, and creeks. Elevated nitrate 
concentrations have been measured for many 
years at locations in the aquifer. The overall 
average concentration of nitrate at the 
monitoring wells is higher than the Canadian 
drinking water guideline. Recent results from 

the monitoring program are available on 
Environment Canada—Pacific and Yukon 
Region's Environmental Indicators web site at 
www.ecoinfo.ec.gc.ca/env_ind/region/nitrate/ 
nitrate_e.cfm. 


Since 1996, Environment Canada has 
implemented, in partnership with other federal, 
provincial, and municipal agencies, projects to 
educate the public on groundwater stewardship. 


Recent efforts have included support to the 
Raspberry Industry Development Council's 
education and awareness initiatives. 
Environment Canada is currently working with 
researchers at Simon Fraser University to 
develop a model that will be used to assess the 
environmental impacts of land use practices and 
land management strategies. Phase One was a 
groundwater flow model, and Phase Two models 
contaminant transport in the groundwater. 
Environment Canada continues to work with 
other agencies and stakeholders to prevent 
nitrate contamination of the aquifer. 


Waterbucket.ca: The Water Sustainability 
Committee of the British Columbia Water and 
Waste Association is developing a web-based 
library, to be housed on the Waterbucket.ca web 
site (www.waterbucket.ca), listing current water 
conservation resources from various government 
and industry publications. A web-based user 
survey will be developed to track outreach efforts 
and document who is accessing water 
conservation information and for what purpose. 


Watershed Modelling: A modelling approach that 
will result in predictive scenarios of stream flow 
and water quality is being developed and 
evaluated to support local decision-making on 
small watersheds. Hydrologic modelling has 
begun for two watersheds in the Saanich Inlet on 
Vancouver Island and three streams in the 
Lower Fraser Valley. Algorithms for a predictive 
water temperature submodel and for a predictive 
fecal coliform submodel have been designed. 


Headwaters Mode! Sustainable Community in 
Surrey: Phase One of the Headwaters Model 
Sustainable Community in Surrey project involved 
the creation of a Neighbourhood Concept Plan for 
East Clayton, Surrey. Principles for sustainable 
urban development have been shaped into plans 
through a series of charrettes, meetings, and 
design sessions with different stakeholders as well 
as design and technical specialists. The East 
Clayton Land-Use Plan was adopted by council in 
late 1999, and the full Neighbourhood Concept 
Plan was approved in early 2001. Currently, the 
City of Surrey, along with the Headwaters 
partners, is undertaking Phase Two of the 
Headwaters project, which will develop standards 
to ensure the long-term health of the area’s 
streams and agricultural lowlands and will set a 
precedent for future development in the area. 
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1.3.3 Great Lakes Program: Canada—Ontario 
Agreement Respecting the Great Lakes Basin 
Ecosystem 


Background 


The Government of Canada launched the Great 
Lakes Action Plan in 1989 to integrate its efforts 
to restore the health of the Great Lakes Basin 
ecosystem. This is a coordinated effort among 
federal departments to ensure that Canada’s 
commitments under the Canada—United States 
Great Lakes Water Quality Agreement (GLWQA) 
are met. The federal Great Lakes Program was 
renewed in 1994 as Great Lakes 2000 and more 
recently in 2000 through the Government of 
Canada’s announcement of the Great Lakes 
Basin 2020 initiative. 


The federal Great Lakes Program is a 
partnership of seven federal departments and 
one federal agency which has as Its goal the 
attainment of a healthy environment, healthy 
citizens, and sustainable communities. Program 
partners include Agriculture and Agri-Food 
Canada, Environment Canada, Fisheries and 
Oceans Canada, Health Canada, Natural 
Resources Canada, Parks Canada Agency, 
Public Works and Government Services Canada, 
and Transport Canada. This important 
coordinated federal program significantly 
bolsters Canada’s efforts to protect and restore 
the Great Lakes Basin ecosystem, particularly in 
combination with Environment Canada’s Great 
Lakes Basin Ecosystem Initiative, which is one of 
six national priority ecosystem initiatives targeted 
for funding ($10 million annually) to address and 
solve complex environmental, economic, and 
social issues. 


In addition, the Great Lakes Basin 2020 initiative 
provides $40 million over five years (i.e., 

$8 million annually until March 2005) to restore 
environmental quality in significantly degraded 
Areas of Concern (AOCs) designated pursuant 
to the Canada—United States GLWQA. As well 
as restoring AOCs, the Great Lakes Program 
seeks to engage government, nongovernmental 
organizations (NGOs), and citizens in addressing 
priority threats to the Great Lakes ecosystem, 
including harmful pollutants, loss of fish and 
wildlife habitat, climate change, alien invasive 
species, and population growth and 
development. 


Federal partner departments’ activities are 
integrated with those of Ontario through the 2002 
Canada-Ontario Agreement Respecting the 
Great Lakes Basin Ecosystem (COA). , The 
governments of Canada and Ontario signed 
their first COA in 1971 to demonstrate their 
joint commitment to stemming the tide of 
environmental degradation within the basin. The 
COA has been renewed several times to reflect 
new challenges and changing conditions within 
the basin. 


The successive COA represents a model of 
federal—provincial cooperation that recognizes 
the shared jurisdiction surrounding many of the 
issues faced within the Great Lakes Basin, 
establishes common goals and results, and 
coordinates actions to eliminate overlap and 
optimize use of resources for maximum results. 
Achievements include reduced levels of many 
pollutants, improved water quality, and restored 
species and their habitats. 


The 2002 COA is guided by the vision of a 
“healthy, prosperous, and sustainable Great 
Lakes Basin for present and future generations.” 
It has enabled the continuation of progress on 
priority issues. Through the COA, both 
governments have set out environmental 
priorities and specific goals and actions for the 
enhancement and preservation of the basin’s 
ecosystem. The 2002 COA focuses on four 
major environmental priorities that will benefit 
from federal—provincial cooperation and 
coordinated action. For each major 
environmental priority, the 2002 COA sets out 
a series of desirable goals and actions to be 
achieved over the five-year duration of the 
agreement. The four major environmental 
priorities were are follows: 


e cleanup of the remaining AOCs within the 
basin; 


e significant reduction or virtual elimination of 
harmful pollutants within the basin; 


e implementation of a series of binational 
lakewide management plans to address 
problems unique to each of the Great Lakes; 


¢ improve monitoring and information 
management. 


Signatories to the COA include eight federal 
departments and agencies (Agriculture and Agri- 


Food Canada, Environment Canada, Fisheries 
and Oceans Canada, Health Canada, Natural 
Resources Canada, Parks Canada Agency, 
Public Works and Government Services Canada, 
and Transport Canada) and three provincial 
ministries (Ontario Ministry of Agriculture, Food 
and Rural Affairs, Ontario Ministry of the 
Environment, and Ontario Ministry of Natural 
Resources). 


Progress (to March 31, 2004) 


Canada and Ontario have been working 
cooperatively to implement the 2002 COA. It will 
take considerable time, effort, and resources to 
achieve the extensive results set out in the 
agreement. With two years of work under the 
2002 COA, over 700 projects were underway in 
2003-2004. Steady progress has been made in 
relation to all COA results. 


Accomplishments in 2003-2004 include the 
following: 


e Canada's Remedial Action Plan Progress 
Report 2003 was published, detailing status 
and actions to be taken to restore beneficial 
uses in the 15 remaining AOCs 
(www.on.ec.gc.ca/water/raps/report_2003/ 
Introduction_e.htm/). 


e Biennial Lakewide Management Plan reports 
were prepared in 2004 for Lakes Erie, 
Ontario, and Superior. The first biennial 
document for Lake Huron was also 
completed in 2004. Discussions to establish 
a binational program for Lake St. Clair are 
underway. Also, a binational, multi-agency 
monitoring strategy for Lake Ontario, which 
is being considered as a model for the other 
lakes, was implemented. 


e Regulatory as well as voluntary measures by 
the public and industry have resulted in 
significant reductions in concentrations of 
harmful pollutants, including 86% for PCBs, 
83% for mercury, 84% for dioxins/furans, 
45% for benzo(a)pyrene, and 65% for 
hexachlorobenzene since 1988. 


e The latest in the Great Lakes Fact Sheet 
series titled Fish and Wildlife Health Effects 
in the Canadian Great Lakes Areas of 
Concern (www.on.ec.gc.ca/wildlife/ 
publications-e.htm/) was published. This fact 
sheet summarizes early findings on wildlife 
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health resulting from a multiyear study led by 
Environment Canada. The goal of this 
systematic assessment in Canadian AOCs 
is to determine if there are health effects 

on fish and wildlife associated with 
contaminants in the aquatic environment, 
that are similar to those reported for the 
human population in Health Canada studies. 


Canada and Ontario, together with 
municipalities, evaluated new treatment 
technologies for the removal of ammonia, 
pathogens, and other harmful pollutants in 
municipal wastewater. 


The Great Lakes Sustainability Fund 
provided funding for 103 projects to advance 
restoration in the Great Lakes AOCs. 


The Great Lakes Cooperative Monitoring 
Initiative, initiated in 2003 for Lake Ontario, 
is an approach that attempts to address key 
information needs identified by the Lakewide 
Management Plans working groups through 
new monitoring and research on the lake. 
The expertise and participation of agency 
staff and academia is actively sought in: 
designing a program to address those 
needs; coordinating these new activities to 
the extent possible with ongoing programs; 
providing seed money and, in some cases, 
grants to conduct the work; arranging for 
technology transfer and sharing of 
equipment and expertise; and, as necessary, 
arranging for data sharing agreements. The 
Initiative will focus on one lake at a time, 
according to a Binational Executive 
Committee’s endorsed rotational cycle. 
Three separate projects were undertaken as 
part of the Lake Ontario Cooperative 
Monitoring Initiative in 2003: Assessment 
and Status of the Lower Food Web; 
Atmospheric Deposition Study; and Organic 
Chemical Intercomparison Study between 
US and Canadian Federal Agencies, State 
and Provincial governments. 


The second edition of A Framework for 
Guiding Habitat Restoration in Great 
Lakes Areas of Concern was prepared, 
entitled How Much Habitat is Enough? 
(www.on.ec.gc.ca/wildlife/oublications- 
e.html). This publication provides planners 
and rehabilitation teams with the best 
available science for decisions on 
rehabilitating local watersheds and 


landscapes, in particular wetland and 
riparian habitats. 


e The Great Lakes Innovation Committee, a 
multistakeholder advisory group, was 
established to assist with the identification of 
opportunities for overcoming barriers to COA 
implementation. 


e A collaborative four-year project that began 
in 2002 continued to assist in the 
development of a best management 
practices manual for biosolids and manure 
application to agricultural land. 


1.3.4 St. Lawrence Action Plan / Vision 2000 
Background 


Originally launched in 1988, the St. Lawrence 
Action Plan is a Canada—Quebec ecosystem 
initiative to protect, preserve, and restore the St. 
Lawrence River ecosystem. This five-year plan 
has been renewed twice since 1988 and has 
achieved concrete results through concerted 
efforts on the part of federal and provincial 
departments, aided by the private sector, 
universities, research centres, ZIP (Zone 
d'intervention prioritaire [priority intervention 
zone]) committees, nongovernmental agencies, 
and riverside communities. Efforts are focused 
on the St. Lawrence River and its major 
tributaries, from Lake Saint-Frangois at the 
Quebec—Ontario border to the eastern end of the 
Gulf of St. Lawrence. 


Phase Ill of St. Lawrence Vision 2000 was 
initiated in 1998 and carried forward the efforts of 
the previous 10 years, in particular the reduction 
of industrial and agricultural pollution, protection 
and conservation of biodiversity, and 
involvement of communities located along the 

St. Lawrence. A new component, related to 
shipping, was added to the third phase of 


St. Lawrence Vision 2000. 
Progress (to March 31, 2004) 


The year 2003—2004 marked the transition 
between the third and fourth phases of the 

St. Lawrence Action Plan, discussed with two 
successive Quebec governments. The next 
Canada—Quebec agreement on the 

St. Lawrence is under negotiation. Despite the 
absence of a formal agreement, many activities 
were carried out in the areas of community 


involvement, navigation, and monitoring of 
the state of the St. Lawrence. Additional 
interventions for the St. Lawrence were also 
undertaken (e.g., decontamination, research, 
education, and hydrodynamic modelling). 


The signing of funding agreements with the 

14 ZIP committees made it possible to support 
mobilization of the local population in 
implementing their ecological rehabilitation 
action plans. In 2003-2004, the 14 ZIP 
committees met twice to discuss common issues 
and concerns, such as oil and gas exploration in 
the St. Lawrence. The Community Interaction 
Program provided funding for 22 ecological 
rehabilitation action plans and other community 
projects. The projects covered environmental 
characterization, integrated island management, 
restoration, environmental protection and 
enhancement, shoreline accessibility, and public 
awareness of environmental conservation. For 
example, modelling of the bacteriological quality 
of the water by the Quebec City ZIP committee 
helped determine the potential for swimming at 
Jacques Cartier beach. 


New projects related to indicators for monitoring 
the St. Lawrence ecosystem were undertaken, a 
sustainable navigation strategy was reviewed 
and validated by several local stakeholders, an 
integrated sediment management plan was 
developed for the St. Lawrence, and research 
continued to identify new sediment quality 
criteria. A special session entitled “The 

St. Lawrence River: Research in Action” was 
held during the Second International Symposium 
on Contaminated Sediment in Quebec City. The 
results of studies monitoring sediment quality 
and review of the criteria required for sediment 
management were highlighted. New criteria, 
based on the CCME sediment quality criteria, will 
be available in 2005. In addition to the St. 
Lawrence Centre, the Environmental Protection 
Branch of Environment Canada’s Quebec 
Region was involved in the event, at which 
research and fieldwork were discussed. 


Studies on decontamination of the mouth of the 
Saint-Louis River were also completed, with 
rehabilitation expected to begin in the summer of 
2005. Work on the area around sector 103 of the 
Port of Montréal (aquatic environment) is 
scheduled for the fall of 2005 or spring of 2006. 
A work area was targeted in the contamination of 
Sandy Beach harbour (Gaspé), and options are 
being evaluated in order to define a specific 


restoration project for November 2005. Finally, 
toxic effluent from the Technoparc near 
downtown Montréal is still a major concern for 
the St. Lawrence ecosystem, and all of the 
parties involved — municipal, provincial, and 
federal — are working to find a lasting solution. 


In support of the plan of study for the regulation 
of Lake Ontario and the St. Lawrence River, 
studies conducted by the region (St. Lawrence 
Centre, Canadian Wildlife Service) were 
expanded to take greater account of birds 

and species at risk, and other work was carried 
out on fish habitat, fish communities, and 
aquatic plants. The Meteorological Service of 
Canada continued its digital modelling of the 
St. Lawrence River. The hydrodynamics of the 
Lake Saint-Louis and Lake des Deux Montagnes 
reaches were simulated, and a two-dimensional 
model of water temperature was developed in 
cooperation with the Institut national de la 
recherche scientifique—Eau (INRS-Eau, now 
centre Eau, Terre et Environnement de |'INRS). 
Modelling of the fish habitat continued in 
cooperation with the Quebec Ministry of the 
Environment and the Société de la faune et des 
parcs du Québec. 


Lastly, a project dealing with the impact of 
pesticides (National Pesticide Fund with 
Agriculture and Agri-Food Canada) was started 
in Lake Saint-Pierre, a World Biosphere Reserve 
and Ramsar site (or Wetland of International 
Importance). This is an effort to learn more about 
the impact of pesticides and determine the 
feasibility of a review of current controls on farm 
effluent that could affect the St. Lawrence. 
Evaluation of the effects of pesticides used in 
growing corn continued in 2003-2004, with 
systematic measurement of pesticides planned 
until 2005 in Saint-Anicet and Saint-Frangois Bay 
on Lake Saint-Pierre as part of the Canadian 
Atmospheric Network for Currently Used 
Pesticides. Additional efforts were also made to 
establish an integrated ecosystem research plan 
focusing specifically on pesticides. A workshop 
held in Montréal in September 2003 and 
attended by 15 researchers dealt with pesticides 
used in intensive agriculture in order to set up a 
research program involving both university and 
government researchers. 


The Biosphére (Environment Canada—Quebec 
Region), a unique museum devoted to water 
resources, developed a number of networks 
involving young people in initiatives and 


information gathering related to the health of 
aquatic ecosystems. 


1.3.5 Northern Ecosystem Initiative 
Background 


The Northern Ecosystem Initiative (NEI) was 
launched in 1998 and renewed for a second five- 
year mandate in 2003. NEI supports partnership- 
based efforts to improve understanding of 
impacts and adaptation to climate change, 
investigations of local contaminant concerns, 
improved management of resource use 
activities, and the development of a northern 
monitoring network in support of status and trend 
reporting. NEI supported projects that address 
science and capacity-building needs throughout 
the Canadian North, including Yukon, the 
Northwest Territories, Nunavut, the lowlands of 
northern Manitoba and Ontario, northern 
Quebec, and Labrador. 


The initiative is guided by the principle of 
sustainable development and follows an 
interdisciplinary scientific approach that also 
seeks to promote the use of local and traditional 
knowledge systems in combination with western 
scientific knowledge and methodologies. 


Progress (to March 31, 2004) 


With funding support from NEI, a number of 
water-related projects were undertaken. These 
included a workshop that brought together 
Aboriginal people from five regions of the 
Northwest Territories to share observations 
and synthesize the most obvious impacts of 
climate change and water-related issues. 
Recommendations from the workshop 
included holding a youth gathering to improve 
communications and an international climate 
change gathering of Indigenous Peoples. 


NEI provided funding support for a Yukon 
Community Stewardship Program that assisted 
communities in identifying local stewardship 
priorities and developing relevant plans, 
programs, and projects related to local lakes and 
wetlands. Communication links were forged 
among stakeholders. 


NEI supported a workshop in Inuvik that involved 
women from six Inuit regions of Canada and 
focused on steps to reduce the environmental 
impact of day-to-day activities. The workshop 
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included a discussion on options for maintaining 
a clean environment through proper waste 
management practices, adequate sewage 
treatment, and the unwanted effects of 
household cleaners and chemicals on freshwater 
systems. 


With NEI support, the Ecological Monitoring and 
Assessment Network—North (EMAN-North) 
completed a plain-language water quality 

manual to be used by researchers as well as 
nonspecialists such as park wardens, renewable 
resource officers, and community workers. The 
manual was designed to combine key information 
in assisting Northern personnel in answering 
questions on water quality issues and designing 
appropriate monitoring and assessment 

projects. The manual is available online at 
www.emannorth.ca/reports/waterqualitymanual.cfm. 


NEI continued to support projects investigating 
mercury in northern aquatic ecosystems. 
Research included work investigating mercury 
isotopes as well as studies of mercury levels in 
sediments of several northern lakes, fish in Great 
Bear Lake, and mink in Yukon. Mercury has 
emerged as a priority contaminant in the Arctic 
and inland lakes of central and eastern Canada. 
The studies supported by NEI helped complete 
knowledge of mercury loadings in these 
important aquatic ecosystems across 

Canada’s North. 


Two local contaminant study projects were also 
funded by NEI. One study investigated a 
progressively increasing problem of trees drying 
out in the Colville Lake area. The second study 
collected soil and water samples from two sites 
near Martin House on the Arctic Red River in the 
Northwest Territories. Water samples taken from 
the sites were tested for the presence of metals, 
salts, and hydrocarbons. 


Through NEI funding, the Labrador 
Contaminants Working Group completed two 
Projects: 1) Initial Review of Local Contaminants 
Concerns in Labrador and 2) Collating existing 
Inventories and Databases of Contaminants- 
Related Information for Labrador. Overall, these 
efforts will provide the necessary foundation to 
enable the Labrador Contaminants Working 
Group to develop a contaminant research and 
monitoring agenda for Labrador. 


In 2003-2004, a third intensive measurement 
campaign was carried out in northern Quebec 


(Kuujjuarapik) in cooperation with German, drinking water, and research into contaminants, 


French, and Canadian researchers in an effort to nutrients, endocrine disruption in fish, dissolved 

learn more about the way in which mercury is oxygen, and hydrology. Technical reports on the 

exchanged between the atmosphere and snow projects have been received by the NRE| 

cover. This scientific work is directly linked to the Steering Committee. These technical reports 

health of Aboriginal communities, whose diet is were compiled in digital format and put onto a 

based on wildlife and is subject to mercury CD entitled NREI Collective Findings. The 

deposition from the atmosphere in the North. technical reports, along with a summary of the 
policy initiatives undertaken in response to the 

1.3.6 Northern Rivers Ecosystem Initiative original Northern River Basins Study 
recommendations, formed the basis for an NRE| 

Background Synthesis Report. In addition, an NRE! Final 
Report was prepared, providing a detailed 

Undertaken pursuant to an agreement signed by description of the actions undertaken to meet the 

Canada, Alberta, and the Northwest Territories in commitments of the Government of Canada, 

1991, the Northern River Basins Study assessed Alberta, and the Northwest Territories included in 

the cumulative effects of industrial, agricultural, the Northern River Basins Study recommenda- 

municipal, and other developments on the aquatic tions. In many instances, initiatives by industry 

ecosystems of the Peace, Athabasca, and Slave also addressed the recommendations. Where 

river systems. The final report, with key findings information was available and appropriate, the 

and recommendations, was completed and results were included in the Final Report and 

transmitted to ministers in June 1996. incorporated into the Synthesis Report. A Key 
Findings Document will be put online in the 

A joint governmental response to the next year. 

recommendations was released in November 

1997. In the response, commitments to undertake 2. Water Research 

follow-up activities were made by a number of 

federal departments, including Fisheries and 2.1 National Water Research Institute 

Oceans Canada, Indian and Northern Affairs 

Canada, Health Canada, Canadian Heritage, and Background 

Environment Canada, as well as Alberta and the 

Northwest Territories. These activities included As Canada’s largest freshwater research 

research to improve the understanding of the institute, NWRI leads initiatives from five 

effects of nutrients and contaminants on the river locations across the country to protect and 

system and work to understand the sustain Canada’s aquatic ecosystems, aquatic 

interrelationships of hydrology and climate biodiversity, and the quality and quantity of 

in northern deltas. Canadian water resources. NWRI collaborates 
with partners from governments, universities, 

Follow-up activities have been cooperatively and the private sector to confront Canadian and 

undertaken by Canada, Alberta, and the global freshwater problems and to restore 

Northwest Territories through the Northern damaged sediments, lakes, rivers, groundwater, 

Rivers Ecosystem Initiative (NREI). This five- and wetlands. 

year initiative began in April 1998 under the 

direction of a steering committee co-chaired by Progress (to March 31, 2004) 

Environment Canada and Alberta Environment. 

The NRE! concluded in 2003, with final reporting Recognition of Expertise in Water Research: At 

occurring in 2004. Information on the NREI and the Fifth Cannes Water Symposium in June 

the Northern River Basins Study can be found at 2003, NWRI was presented the Cannes 

www.pnr-rpn.ec.gc.ca/nature ecosystems/ International Prize for Water and Sciences in 

nrei-iern/index.en.html. recognition of contributions to water science over 


the past 30 years. 


Progress (to March 31, 2004) } 
Communicating Water Knowledge to the Public: 


More than 15 research projects were concluded Searching the web using any of the top search 
in 2003, with reports prepared during 2004. engines and the search terms water and 
These projects focused on pollution prevention, research regularly brings up the NWR! web page 


(www.nwri.ca) as the top hit: numbers 1 through 
4 on MSN; 1 on Lycos; 1 through 3 on Google 
searching the Canadian pages only, number 2 
for the whole web (out of ~1.7 million sites); and 
1 on Yahoo’s unsponsored links. Among other 
features, the site provides maps and details of 
NWRI research across Canada and abroad. 


NWRI and Water Reuse and Recycling: NWRI, 
on behalf of the CCME, organized a workshop, 
Linking Water Science to Policy: Water Reuse 
and Recycling, that brought together over 

50 invited participants from various sectors 
and addressed the main issues of municipal 
wastewater reclamation and reuse and industrial 
water recycling. The final report on workshop 
findings was released in 2003—2004 and dealt 
with water reuse categories; water reuse 
regulations, quality criteria, and guidelines; 
wastewater treatment technologies for 
reclamation and reuse; industrial wastewater 
recycling; reclaimed water storage and 
distribution; planning wastewater reclamation 
and reuse; and workshop recommendations. 
The report can be downloaded in both official 
languages from the CCME web site at 
www.ccme.ca. 


Canadian Prairie Droughts of 2001 and 2002: 
Droughts present a serious threat to water 
quantity and water quality across Canada. An 
improved understanding of the physical causes 
of Canadian droughts will lead to better 
prediction of these events, both in the short 
term (Seasonal) and for those future events 
associated with climate change. Large-area, 
prolonged droughts, such as those affecting the 
Canadian Prairies during 2001 and 2002, are not 
well understood in terms of their large-scale 
atmospheric causes. 


To address this issue, NWRI became involved 
in a study examining atmospheric circulation 
patterns associated with the 2001 and 2002 
Canadian Prairie droughts, including 
comparisons with other 20th-century severe dry 
periods over western Canada. Results revealed 
that large-scale circulation patterns over the 
Northern Hemisphere were markedly different 
when compared with those associated with 
previous severe dry periods over western 
Canada and indicated that more research into 
the large-scale causes of droughts over Canada 
and North America is required. Main partners 
included Agriculture and Agri-Food Canada and 
the Saskatchewan Research Council. 
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Building Water Monitoring Networks in Atlantic 
Canada: As part of an NWRI initiative to develop 
a national biomonitoring program, training 
workshops were held at Acadia University and 
the University of New Brunswick (Fredericton), 
attended by approximately 30 people 
representing 19 different organizations, including 
NGOs, academic institutions, other provincial 
and federal departments, and First Nations. 


The course taught participants how to design a 
stream assessment study to use sampling 
protocols and a specialized database, taxonomic 
identification, as well as methods of data 
analysis and interpretation. At the end of the 
course, NGOs were provided with a stream 
sampling kit to allow them to participate in the 
program. This was the second year of this 
program; as a result of the first year’s project, 
15 groups participated, and data were collected 
from over 100 sites in Atlantic Canada. 


Contaminants in the Great Lakes — Past and 
Present: NWRI and partners completed a survey 
of Great Lakes sediments to discover the extent 
of contamination by toxic substances and to 
determine if cleanup efforts had the expected 
effects. They compared current levels of 
contamination in the sediments with historical 
levels to get a picture of trends over time and 
assess improvements in environmental quality 
since measures were first taken to reduce 
discharges of toxic contaminants. This 
information also helps identify potential sources 
of these compounds and regions where 
contamination exceeds sediment quality 
guidelines for the protection of aquatic biota. 


Their findings showed a dramatic and definitive 
drop in most contaminants — most notably lead 
(attributed to its ban from use in gasoline), 
mercury, and PCBs. Key factors contributing to 
the overall decline in contaminant levels are 
binational initiatives such as the Canada—United 
States Great Lakes Water Quality Agreement 
and the Binational Toxics Strategy, which target 
specific harmful compounds and encourage both 
the public and private industry to engage in more 
environmentally responsible practices. Another 
goal was the early identification and tracking of 
toxics of emerging concern in the Great Lakes, 
including compounds such as polybrominated 
flame retardants, which were introduced to 
replace the banned PCBs. Concentrations of 
some of these compounds are on the rise, so 
Ongoing research and monitoring are essential. 


Arctic Monitoring and Assessment Programme 
(AMAP) — Persistent Organic Pollutants 
(POPs): NWRI researchers led the development 
of an AMAP report that was three years in the 
making and gave a comprehensive review of 
contamination of the Arctic environment by 
POPs. The report underlined the increasing 
concentrations of flame retardants and other new 
contaminants in marine and freshwater animals 
and stressed that PCB concentrations remain 
high enough to affect the health of top predators, 
particularly polar bears and sea gulls. The 
document can be obtained at www.amap.no/. 


Arctic Monitoring and Assessment Programme 
(AMAP) — Acidification: AMAP intends to 
release a follow-up report to Chapter 9 of the 
1998 AMAP assessment, Acidifying Pollutants, 
Arctic Haze and Acidification in the Arctic. NWRI 
is providing research results to this follow-up, 
which will be released in 2006. In the Canadian 
Arctic, the 1998 assessment focused on air 
quality issues, and this information will be 
updated. An analysis of real or potential aquatic 
effects will be an important new component. 
Such information was largely missing from the 
1998 report. 


Aquatic Cumulative Effects Assessment — 
Developing New Tools: Under the NREIl, a 
decision-support software tool was developed 
by NWRI to assist with watershed- to regional- 
scale aquatic cumulative effects assessment. 
The tool, called EcoAtlas—Cumulative Effects, 
incorporates water quantity, water and biological 
quality, and point source quality (pulp mill and 
sewage effluents) data from federal and Alberta 
provincial databases. It integrates the CCME 
Water Quality Index and data from Environment 
Canada’s Environmental Effects Monitoring 
(EEM) Program. The EEM software is now being 
used nationally by federal departments and by 
industry and consultants to develop consistent 
analyses and streamline reporting. 


Vulnerability of Prairie Lakes and Wetlands to 
Climate Change — Past, Present, and Future: 
With funding from the Climate Change Impacts 
and Adaptation Program, NWRI began an 
investigation of the vulnerability of prairie lakes 
to climate change. Researchers are compiling 
historic water level and water chemistry records 
to identify long-term fluctuations and current 
conditions. A subset of lakes has been selected 
for further investigation, including analysis of air 
photo images, land survey records, and on-site 


elevation surveys. These lakes are being 
examined for current water chemistry, total 
phosphorus, chlorophyll, and zooplankton 
populations. In terms of water chemistry and 
declines in depth, high-salinity lakes have shown 
the greatest response to the recent dry period. 
Nevertheless, many low-salinity lakes have lower 
lake levels, although water chemistry has not 
changed markedly. 


Leading the Way in Environmental Testing: The 
National Laboratory for Environmental Testing at 
NWRI has offered accredited analysis for acid 
and neutral herbicides for many years. Prior to 
2003-2004, there was no performance testing 
program offered by the Canadian Association for 
Environmental Analytical Laboratories for these 
parameters. The National Laboratory for 
Environmental Testing took part in a pilot 
program involving a selected number of these 
herbicides, by analyzing four water samples for 
each type and comparing the results with those 
of approximately 30 other participants. The 
National Laboratory for Environmental Testing 
received perfect scores for the acid herbicide 
parameters and scored very well for neutral 
herbicides. Beginning in July 2003, the 
laboratory is participating in the performance 
testing program developed for these analyses 
twice per year, on an ongoing basis. 


2.2 St. Lawrence Centre 
Background 


The St. Lawrence Centre has carried out a 
number of major studies since 1993 on the state 
of the St. Lawrence River ecosystem, including 
water quality monitoring and a mass balance 
study of chemical contaminants. In December 
1998, a new strategic plan for research was 
approved and implemented. In 2002-2003, the 
plan was reviewed and updated and a new 
program was introduced, focusing on the 
evaluation of urban wastes, in-depth 
understanding of the biodiversity of the 

St. Lawrence River and pressures on it, and the 
long-term monitoring of the state of the river. 


Progress (to March 31, 2004) 


Ongoing and new research programs in 2003— 
2004 include the following activities. 


Impacts of Water Level Fluctuations on River 
Biodiversity: The data collection and fieldwork 
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phases of the study of changes in water levels 
were completed. Analysis is under way, and the 
first series of mathematical relationships were 
established on an empirical basis for aquatic 
plants, fish communities, northern pike, and bird 
communities. Two projects on the impact of 
climate on aquatic communities (plants and fish) 
were developed to assess the effects on 
distribution and productivity. 


In the context of the effect of changes in water 
levels, other contributions were made in the form 
of socioeconomic surveys of usage (impact on 
pleasure boaters, infrastructures, and tourism 
related to pleasure boating) and modelling of the 
effects in extreme water level situations (high 
and low). 


The results of the examination of these effects 
were shared with various technical groups and 
the public advisory committee set up under a 
mandate from the IJC to evaluate and develop a 
new regulation plan for Lake Ontario and the 

St. Lawrence River. 


An inventory of amphibians along the shore of 
Lake Saint-Pierre was taken to assess biodiversity 
and species—habitat relationships. Attempts were 
also made to evaluate the structure of the land 
habitat and the characteristics of the plants that 
make up their habitat. 


The impact of pesticides as endocrine disruptors 
affecting reproduction in copper redhorse (a 
prominent species at risk in Quebec) was 
examined in cooperation with the INRS-—Institut 
Armand-Frappier, the University of Ottawa, and 
the Quebec Ministry of the Environment, with 
support from the Interdepartmental Recovery 
Fund. From an ecosystem perspective, studies 
were conducted on the combined effect of 
metals (zinc) and parasites (ectoparasites) on 
the relative sensitivity of organisms (guppy fish) 
to multiple environmental stresses or the effect 
of pesticides on the virulence of parasites in 
leopard frogs. 


Laboratory work was completed on invasive 
species through an assessment of the treatment 
of ballast wastewater from ships in order to 
minimize introduction risks. This will be followed 
by on-site tests aboard vessels. Annual 
monitoring of fish communities makes it 
possible to track changes in the composition of 
communities and species likely to increase. 
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In support of the quality of resources in national 
parks, a joint initiative with EMAN contributed to 
a study of parasites in fish in national parks as 
an indicator of disturbance. 


State of the St. Lawrence River: Activities on the 
state of the St. Lawrence were realized through 
a federal—provincial collaboration regarding the 
long-term monitoring of the St. Lawrence River 
system’s main environmental components. 


In 2003—2004, new data were collected from 
surface sediment in connection with 
contamination in Lake Saint-Pierre and Lake 
Saint-Louis (heavy metals and organic 
compounds such as PAHs and PCBs). The 
new data complement an earlier profile of 
St. Lawrence lake environments. 


Cartographic analysis of St. Lawrence wetland 
vegetation continued in order to complete the 
geographic profile of area, distribution, and 
abundance. An initial series of data was also 
put online in the form of a series of maps 
(www.gc.ec.gc.ca/geo/mil/mil001_e.html). 


Monitoring of water quality and toxic substances 
(heavy metals, etc.) in the St. Lawrence 
continued, and a new water quality station was 
set up in Carillon to determine the extent to 
which the Ottawa River contributes to the overall 
situation. A study began on the profile of 
pesticides in Lake Saint-Pierre, including four 
new stations at the mouths of tributaries that are 
under pressure from agriculture (Yamaska, 
Richelieu, and Nicolet and the outlet of the lake 
on the south shore). A joint initiative with the 
Quebec Ministry of the Environment to 
incorporate data from stations farther upstream 
and in other tributaries on the north shore of 
Lake Saint-Pierre was undertaken. 


Work was done in cooperation with the 
Université de Montreal and the Quebec Ministry 
of the Environment to conduct a feasibility study 
on application of the CABIN protocol to the 

St. Lawrence, with a view to monitoring benthic 
communities. 


Fact sheets were produced on the monitoring of 
the state of the St. Lawrence in cooperation with 
Fisheries and Oceans Canada—Quebec Region, 
the Quebec Ministry of the Environment, and the 
Societé de la faune et des parcs du Québec 
through a joint federal—provincial committee. 


These fact sheets are available at 
www.s/v2000.qc.ca/. 


As part of the ongoing monitoring of the state of 
the ecosystem, a workshop on indicators of the 
state of the shores of the St. Lawrence was held 
to take stock of knowledge, available data, and 
future monitoring options. Another workshop 
was held to evaluate communities’ contribution 
to and interest in monitoring of the St. Lawrence. 
Among the main concerns stated by the 
community members who attended the 
workshop, were the lack of consideration of and 
use of local knowledge, and the lack of 
monitoring of specific use of the river. The 
community members also showed interest in 
both supplying and distributing information. 


At the first Rendez-vous Saint-Laurent forum, 
held in February 2003, a series of 16 fact sheets, 
a general profile of the state of the St. Lawrence, 
and a distribution schedule were released. This 
was followed by a number of media interviews, 
lectures, and presentations concerning the 

state of the St. Lawrence. This interest in the 

St. Lawrence was also conveyed through active 
input into programming for the biennial State of 
the Lakes Ecosystem Conference held in 2004. 


Urban Pollution: \n 2003-2004, new data were 
collected in collaboration with the Montréal 
Metropolitan Community. Close cooperation with 
the authority responsible for the wastewater 
treatment plant also fostered the establishment 
of a new closed circuit laboratory to conduct 
ecotoxicological analyses and help develop 
disinfection technology tailored to wastewater 
quality. Furthermore, a new team was set up to 
better study pharmaceutical products and their 
impact on urban effluent. 


Work accomplished in 2003-2004 dealt with the 
following: 


e study of endocrine disturbances and the 
potential feminization of certain organisms 
exposed to urban effluent (impact of urban 
sewage on fish and molluscs); 


¢ evaluation of the presence of nonylphenol 
surfactants (endocrine disruptors) in urban 
effluent (source, transport, and fate of 
endocrine-disrupting chemicals); 


¢ documentation of the bioaccumulation of 
heavy metals in the dispersion plume of 


effluent (geochemical behaviour of metals in 
the dispersion plume found in urban effluents); 


e astudy of biomarkers and the combined 
effect of parasites and urban pollution; and 


e measurement of the impact of urban effluent 
on the abundance of parasites in fish in the 
Ottawa and Richelieu rivers. 


With a view to a joint project with the Institut 
national de recherche sur les eaux (INRE) and a 
tie-in with the Great Lakes, the health of the 
spottail shiner, a reference species for Lake 
Ontario and Lake Erie AOCs, was monitored. 
The work was done in the St. Lawrence and the 
Richelieu rivers. 


The Urban Effluents Program at the 

St. Lawrence Centre is leading projects related 
to new environmental issues carried out in 
cooperation with the Montréal Metropolitan 
Community, the INRS—Institut Armand-Frappier, 
and the Government of Quebec (Quebec 
Ministry of the Environment and Société de la 
faune et des parcs du Québec. Concordia 
University, the Université de Montréal, and the 
Université du Québec a Montréal were also 
involved. Another link was established this year, 
with the Réseau de recherche en écotoxicologie 
du Saint-Laurent, including cooperation with the 
Maurice Lamontagne Institute (Mont-Joli) and 
the Institut scientifique des Sciences de la mer 
(Université du Québec a Rimouski) to facilitate 
the integration of approaches in freshwater and 
marine environments. Finally, there were 
collaborations with INRE and the Institute for 
Inland Fisheries in Potsdam-Sacrow, Germany, 
St. Mary’s University in Halifax, the University 
of Waterloo, Environment Canada’s Moncton 
office and the National Wildlife Research 
Centre in Ottawa. 


Long-range Transport of Airborne Pollutants: |n 
2003-2004, under a national mandate on air 
quality and the impact of acid components, the 
St. Lawrence Centre was heavily involved in 
preparing a national report on acid rain. A 
chapter on the effects qn forests and watershed 
soil was drafted. The Centre also contributed to 
the chapter on the effect of acid rain on the 
quality of lake water. 


Partnerships: Under a program on the impacts of 


water level fluctuations, research projects were 
undertaken with the Quebec provincial 
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government (Societé de la faune et des parcs du 
Québec), universities (Universite de Montreal 
and Université du Québec a Montreal), and 
regional components of Environment Canada 
(St. Lawrence Centre, Meteorological Service of 
Canada, and the Canadian Wildlife Service). 
Close scientific cooperation also exists with 
Environment Canada—Ontario Region as part 

of the current review of the Lake Ontario and 

St. Lawrence River regulation plan. Work is 
moving forward in this third year of the plan 

of study, and the first scientific results are 

being published. 


With respect to biodiversity, many partnerships 
have been established in the various research 
areas with Quebec universities (McGill, Laval, 
Université de Montréal, Université du Québec a 
Montréal, and Université du Québec a Trois- 
Rivieres). Post-graduate students have taken 
part in the development of research and also 
increased their expertise. The Pesticide Science 
Fund has also contributed. 


Lastly, it is important to mention the 
Collaborative Mercury Research Network, which 
is funded by the National Research Council of 
Canada. The Collaborative Mercury Research 
Network’s approximately 20 researchers take a 
multidisciplinary ecosystem approach to the 
impact of the presence of mercury in the 
environment. The Meteorological Survey of 
Canada’s significant contribution to maintaining 
the integrated research station in Saint-Fran¢ois 
Bay (Lake Saint-Pierre) continued in 2003-2004. 
One of the network’s research themes is a better 
scientific and ecosystem understanding that 
could lead to modelling of the movement of 
mercury between air, water, soil, and 

vegetation. 


2.3 Pacific Environmental Science Centre 
Background 


The Pacific Environmental Science Centre of 
Environment Canada’s Pacific and Yukon 
Region has conducted a number of studies since 
2003 on the toxicology and chemistry of fresh 
and marine water in the Georgia Basin. As 
projects under the Georgia Basin Action Plan, 
these studies have focused on emerging 
environmental concerns to water, such as 
endocrine disruptor effects on aquatic 

organisms as a result of exposure to varying 
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concentrations of municipal, agricultural, and 
industrial effluents. 


Progress (to March 31, 2004) 


A particular focus of these studies has been the 
emerging toxicological issue of endocrine 
disruptor effects on fish as a result of exposure 
to low concentrations of pharmaceuticals and 
personal care products in water bodies. Effluents 
and receiving waters have been tested to 
measure biological effects on fish using the 
state of science gene microarray technology 
(genomics). Chemical analysis profiling to 
determine concentrations of acid-based drugs, 
antibiotics, estrogenic compounds, and 
fragrance compounds has always been 
conducted in parallel with the biology. Results 
from these studies will determine if receiving 
water concentrations of effluent are capable of 
causing endocrine disruptor effects on fish. The 
studies have been conducted in agreement with 
the Capital Regional District of Victoria and the 
Greater Vancouver Regional District. 


The Pacific Environmental Science Centre 
laboratory is also in collaboration with the 
University of Victoria to study amphibian-based 
molecular effects of effluents on thyroid hormone 
action. This work is supported by a Natural 
Sciences and Engineering Research Council 
strategic grant. 


Ongoing and new research programs include the 
following activities. 


Bacterial Source Tracking in Marine and 
Freshwater Systems: Using a DNA-based 
method, samples from fresh and marine water 
from locations in British Columbia are tested to 
identify sources of fecal contamination. This 
unique water quality tool helps pollution 
abatement managers to identify sources of fecal 
pollution. The method is used by the 
Environment Canada Shellfish Monitoring 
Program, B.C. Ministry of Water, Land and Air 
Protection, First Nations, and several regional 
health authorities to determine sources of water 
contamination. The laboratory is working with the 
University of Oregon to develop additional 
primers to expand the current capabilities of the 
existing method. The laboratory is collaborating 
with researchers at the University of Victoria 
under a Canadian Institutes of Health Research 
grant to further develop the method. 


Coalbed Methane Water Toxicological Study: 
Since the fall of 2004, the Pacific Environmental 
Science Centre has been conducting studies for 
the B.C. Ministry of Energy and Mines (Oil and 
Gas Division) on the potential toxicity of 
groundwater associated with coalbed methane 
mining. This new mining activity has the potential 
to be very extensive in British Columbia. Limited 
water quality information is available on the 
water associated with coalbed methane. Studies 
will determine the toxicity of extracted water to 
several species of aquatic organisms. 
Additionally, the study will aid in the 
establishment of water quality guidelines for 
coalbed methane mining operations. 


Ammonia Toxicity Associated with Municipal 
Wastewater: Since 2002, the Pacific 
Environmental Science Centre has been 
conducting toxicological studies in support of the 
CEPA 1999 guideline for ammonia to determine 
the toxicity of un-ionized ammonia dissolved in 
water. These studies were conducted to 
determine the effect of aeration on the shift of pH 
in the standard toxicity test for water and aid in 
the drafting of the CEPA 1999 ammonia 
guideline. Results from this work were 
instrumental in the recent publication of the 
CEPA 1999 Guideline for the Release of 
Ammonia in Water Found in Wastewater 
Effluents, published in the Canada Gazette on 
December 4, 2004. 


2.4 Other Research Highlights 


Environment Canada conducts many water- 
related investigations in addition to the 

research undertaken at the major institutes. 
Interdisciplinary endeavours are often fostered in 
partnership with educational institutions or with 
the institutes or agencies of other governments 
and federal departments. 


This section highlights examples of water 
research activities not reported elsewhere in the 
text. Although not comprehensive, the selections 
are representative of some of the activities. 


2.4.1 Atlantic Region 


Environment Canada research during 2003— 
2004 indicated that surface waters in parts of 
Nova Scotia have the highest total mercury and 
methylmercury concentrations of any location in 
northeastern North America, including New 


England and New York state. The reason for this 
seems to be the abundance of wetlands in Nova 
Scotia, which absorb atmospheric mercury and 
allow it to be transmitted to other parts of the 
ecosystem. 


Acid rain research in Atlantic Canada during 
2003-2004 indicated that despite significant 
decreases in sulphur deposition, the recovery to 
former background levels chemical constituent is 
not occurring. This is due to the long-term 
degradation of poorly buffered soils in large parts 
of Nova Scotia. Current research is aimed at 
determining rates of recovery, as well as the 
effects of nitrogen deposition, which has not 
changed over the last 20 years. 


In a collaboration among Nova Forest Alliance, 
Halifax Regional Municipality Water Commission, 
and other partners in the region, the impact of 
changes in landscape characteristics (land cover) 
in the Pockwock/Bowater watershed on stream 
water quality was examined. Pockwock Lake is the 
watershed source of drinking water for the city of 
Halifax. This information will help to define the 
streamside buffer zone for developing best forest 
management practices. 


A report on the state of groundwater quality in 
the Minas Basin watershed in Nova Scotia was 
initiated. This review will include an analysis of 
groundwater availability, groundwater quality and 
contamination, groundwater use, land use, and 
environmental issues in the watershed. 


Lastly, a protocol to summarize data from the 
Nova Scotia Water Well Database (average well 
depths, casing lengths, yields, etc.) was 
developed. 


2.4.2 Atlantic Environmental Science Network 
— Freshwater and Estuarine Ecosystems 


Background 


Early in 2000, Environment Canada initiated the 
development of an Atlantic Environmental 
Science Network in association with Atlantic 
Region universities. The broad focus of this 
research network is to increase environmental 
science capacity in the Atlantic Region. It is a 
network of networks (thematic cooperatives), 
including environment and human health, climate 
change, watersheds, biodiversity, environmental 
engineering, and marine life. 
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Progress (to March 31, 2004) 


The Atlantic Environmental Science Network 
held a workshop on Watershed Management 
and Policy in Wolfville, Nova Scotia, in 
November 2003. A prospectus was developed 
for a Collaborative Research Initiative in March 
2004. 


2.4.3 Hydrology and Arctic Laboratory 
(Saskatoon) 


In March 2003, the federal Environment Minister 
announced the establishment of a national 
laboratory for research in Arctic meteorology and 
hydrometeorology. This laboratory is part of a 
national network of laboratories designed to 
complement Environment Canada’s existing 
science and technology infrastructure for 
atmospheric-and hydrologic research. The 
hydrometeorology component of the laboratory, 
based in Saskatoon, is designed to take 
advantage of the facilities and expertise already 
in place at NWRI. 


The laboratory will address the following two 
themes: 1) meteorological applications in support 
of hydrology and 2) hydrological applications to 
address water resource issues. Priorities for 
work in the hydrometeorology laboratory are 
determined through client consultation sessions 
involving representatives from the provincial 
governments, universities, and other federal 
government departments. The laboratory will 
focus on the following activities: 


e Support to the Operational Hydrology 
Community: Develop both model and data 
products and real-time information 
necessary for hydrological practitioners. 


e Coupled Models: Research into coupled 
atmospheric hydrological approaches for 
modelling water availability and the state of 
the land surface across Canada in real time, 
in conjunction with the operational national 
weather forecasts. 


e Water Availability: Probabilistic quantitative 
runoff forecasts and validation of both 
quantitative precipitation estimate products 
and land-use and runoff models. 


e Validation: Quantitative precipitation 
estimate validation, snowfall estimates, 
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snow-water equivalent research, and 
mapping. 


e Drought monitoring and research: Provide in 
kind, research and modelling support to the 
Canadian Foundation for Climate and 
Atmospheric Sciences funded Canadian 
Drought Research Initiative. 


e Evaporation and sublimation studies: 
Support Prairie Provinces Water Board 
water apportionment agreements by 
providing evaporation estimates to the 
Committee on Hydrology. 


2.4.4 Integrated Modelling of the 
St. Lawrence River 


Background 


Since 1997, the Hydrology Section of the 
Meteorological Service of Canada—Quebec 
Region has been working with partners on 
numerical modelling of the St. Lawrence River 
between Cornwall and Trois-Riviéres. The 
models provide a better understanding of the 
physical and biotic environment of the river and 
how it is used. This work is part of an effort to 
understand the interactions that exist among 
the following: 


e pressures resulting from climate change and 
from natural and anthropogenic changes 
(e.g., hydro-electric developmentsand 
construction of port infrastructures). With the 
implementation of the web site of Quebec’s 
climate change impacts and adaptation 
resource centre (www.criacc.qc.ca) in 2000, 
it is possible to more closely monitor climate 
change in Quebec, and more specifically in 
the St. Lawrence watershed; 


e physical characteristics of the river 
environment (e.g., flows, levels, currents, 
temperatures, substrates, and banks); 


e chemical characteristics of the water (e.g., 
turbidity, colour, and presence of pollutants); 
and 


e life in the river environment, whether it be 
human (social, economic, or recreational 
use), plant (aquatic or emergent vegetation), 
or animal (aquatic and riparian wildlife). 


In the context of this approach, the physical 
environment of the river is considered the focal 
point of exchanges within the ecosystem. The 
approach lends itself well to quantification of the 
impacts of fluctuating flow and water levels on 
the various ecosystem components in the 

St. Lawrence River. 


In its research and development of the 

St. Lawrence River ecosystem, the Hydrology 
Section of the Meteorological Service of 
Canada—Quebec Region collaborates with 
several organizations, including the Société de la 
faune et des parcs du Québec, the Direction du 
milieu hydrique (in French only) of the Quebec 
Ministry of the Environment, the regional 
branches of Environment Canada (Conservation 
Branch, Canadian Wildlife Service, St. Lawrence 
Centre), the Canadian Coast Guard (Laurentian 
Region), universities (Université du Québec a 
Trois-Riviéres, INRS—Eau, et Ecole 
Polytechnique), and the IJC. 


Progress (to March 31, 2004) 


In 2003-2004, hydrodynamic simulations were 
completed for the reaches of the St. Lawrence 
River between Cornwall and Trois-Rivieres and 
for the Ottawa River between the Carillon dam 
and Lake Saint-Louis. The simulations represent 
physical variables such as levels and currents for 
a set of hydrological scenarios. 


The Meteorological Service of Canada-~Quebec 
Region did simulations of the transport and fate 
of pollutants in two separate exercises involving 
several federal and provincial departments as 
well as representatives of municipalities and 
the private sector: 1) the benzene spill near 

the City of Montréal wastewater outlet on 
October 1, 2003, and 2) the gasoline spill in 
Montréal harbour on November 13, 2003. A 
number of integrated models were produced in 
different areas and led to a series of scientific 
communications involving multiple partners. 
Among the issues addressed in those 
communications and publications were 

flooding and fish habitat assessment. 


2.4.5 Climate Change, Impacts, and 
Adaptation 


In 2003-2004, the St. Lawrence Centre, in 
cooperation with the Meteorological Service of 
Canada, the Chair of Urban Ecosystem Studies 
(Université du Québec a Montréal), and two ZIP 


committees (in the Upper St. Lawrence and Ville- 
Marie), completed a two-year study on the 
integrated evaluation of climate change impacts 
at the local scale (Lake Saint-Louis), including 
four public consultations on impact and local 
adaptations. 


Public information meetings and discussions on 
climate change and adaptations were held. In 
the Quebec Region and for the area around 
Lake Saint-Louis (St. Lawrence River), a series 
of four information sessions in Montréal-area 
ZIPs dealing with the Climate Change Action 
Fund water resources project were held in 2003— 
2004. The aim of the meetings was to share 
information on the effect of climate change and 
options for adaptation across a sub-basin of the 
St. Lawrence. The meetings were conducted by 
NGOs (Haut Saint-Laurent and Ville-Marie ZIP 
committees). 


The report, completed and produced jointly in 
March 2004, covered local and regional climate 
data, the hydrology of the environment, and 
various water level scenarios (including 
extremes) and analyzed the effects on a number 
of sensitive uses (drinking water, shoreline 
flooding, pleasure boating). The report also 
included local data provided by residents and 
members of various organizations. 


This first integration report addressed both 
impacts and adaptations and also covered the 
work of researchers and representatives of - 
riverside communities. The information has been 
posted on the Centre de ressources en impacts 
et adaptation au climat et a ses changements 
web site at www.criacc.qc.ca/. 


2.4.6 Water Modelling Workshop (Winnipeg) 


Environment Canada sponsored a workshop in 
Winnipeg in October 2003 that was designed to 
provide an opportunity for participants to 
collectively explore how the water modelling 
community can collaborate more effectively to 
advance issues of common interest. This event 
brought together some 40 researchers and 
policy-makers from Environment Canada, other 
federal departments, provincial government 
agencies, and the private sector. Specific 
objectives were to: 


e provide a foundation for the development of 
an integrated water science program within 
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Environment Canada that provides world- 
class modelling capabilities for Canadians; 


increase trust and promote open 
communication within the modelling community; 


help senior management define the role and 
leadership of various Environment Canada 
laboratories as the first step towards 


improving coordination of modelling activities 
so that they directly support specific 
departmental priorities, objectives, and 
initiatives; and 


develop a departmental vision and 
framework on the way forward in 
collaborative water modelling. 


PUBLIC INFORMATION PROGRAM 
(Part IV of the Canada Water Act) 


Background / Progress (to March 31, 2004) 
1. Freshwater Web Site 


The Freshwater web site continues to provide 
basic information on a wide range of water- 
related topics, comprehensive educational 
materials (e.g., A Primer on Fresh Water, the 
Water Fact Sheets, Explore Water with Holly 
Heron, and Let's Not Take Water for Granted — 
A Resource Guide), and the full text of key water 
publications (e.g., the Federal Water Policy, the 
Canada Water Act Annual Report, and reports 
on water use and pricing) via the Internet. In 
addition, the links to specific issues at other 
governmental and nongovernmental sites across 
the country continue to be regularly updated and 
expanded, as does the calendar of water-related 
conferences and events. The site is visited over 
90 000 times each month by everyone from 
students and teachers to academics and policy- 
makers. It is also often referenced on other web 
sites and in print material produced by other 
agencies. 


The Freshwater web site can be accessed at 
www.ec.gc.ca/water/. 


2. Water Survey of Canada Web Site 


The Water Survey of Canada is the national 
agency responsible for the collection, 
interpretation, and dissemination of standardized 
water resource data and information in Canada. 
It does this in collaborative agreements with the 
provinces and territories. In the case of the 
Province of Quebec, the Water Survey of 
Canada has an agreement with that province 
whereby the province collects water resource 
data for the Water Survey of Canada. The 
agency plays a major role in the activities of 
numerous international and interprovincial 
boards and commissions involved in the 
management of Canada’s water resources. It is 
the designated agency responsible for water 
resource monitoring in support of 
interjurisdictional agreements and treaties. 


Each year, Environment Canada produces a 
national HYDAT CD-ROM, which provides 
access to the National Water Data Archive. The 
archive contains daily, monthly, and 


instantaneous data for stream flow, water level, 
and sediment data for over 2500 active and 
5500 discontinued hydrometric monitoring 
stations across Canada. Using a Windows- 
based software interface, users have the ability 
to retrieve, view, subset, download, and print 
selected data from the CD-ROM. The HYDAT 
software page contains tips for users, answers to 
frequently asked questions, and information on 
the latest version of the software. The data 
contained on HYDAT can also be downloaded 
directly from the Water Survey of Canada web 
site at www.wsc.ec.gc.ca/products/ 
main_e.cfm?cname=products_e.cfm. 


3. Environment Canada’s Biosphére 


Environment Canada’s Biosphere is an 
interpretation centre designed to help young 
Canadians become aware of water and 
ecosystem issues in the Great Lakes and the 
St. Lawrence. In 2003-2004, 70 000 visitors, 
including 33 000 children, took part in 
educational programs or toured exhibitions. One 
exhibition, VIGILI URBANI, used images of fire 
hydrants, symbols of the availability of water in 
urban areas, to address the issue of drinking 
water conservation. An exhibition entitled 
Toute l’eau du monde gave visitors a better 
understanding of the importance and value of 
the St. Lawrence—Great Lakes watershed as a 
source of fresh water for Canada. 


In addition to exhibitions, the Biosphere offers 
hands-on environmental projects through its 
freshwater fish observation network and adopt a 
waterway program. In these projects, more than 
2500 young people learn to gather and analyze 
data that help them assess the health of aquatic 
ecosystems. 


4. RésEau — Building Canadian Water 
Connections 


Atlantic Region staff led the development of a 
proposal for RésEau, which aims to create a 
Government On-Line demonstration project to 
highlight the discovery, access, and use of water 
data and information. Information will include 
quality, quantity, use, and availability dimensions 
from surface water to groundwater sources 
through existing and new multijurisdictional 
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partnerships. RésEau will be a web portal for 
Canadians and partners to contribute and share 
water data. 


5. Canadian Digital Drainage Area Framework 


A partnership between Environment Canada, 
Statistics Canada, Natural Resources Canada, 
and Agriculture and Agri-Food Canada was 
initiated in 2001 to collaborate on the 
development of the Canadian Digital Drainage 
Area Framework, a spatial database consisting 
of several layers of hydrological features, 
including rivers, lakes, and watershed 
boundaries, that is designed to support water- 
related research and analysis. 


The framework was released online and free of 
charge to the public on June 29, 2003, the result 
of nearly three years of federal collaboration and 
consultation with several provincial agencies. 
This national framework is a welcome tool for the 
planning, analysis, and management of 
environmental monitoring networks and is also 
an excellent means of reporting data, 
information, and knowledge about watersheds at 
regional, national, and even continental scales. 
The data can be easily imported into standard 
GIS. The framework is available at 
www.geogratis.cgdi.gc.ca/cif/en. 


6. Pacific and Yukon Region 


The Aquatic Sciences Section in the 
Environmental Conservation Branch encouraged 
environmental stewardship amongst the public 
by informing them of emerging environmental 
issues, ecological connections in the 
environment, and human impacts through 
stewardship programs including: 


e Promotion, distribution and organization of 
the “Interactive Non-point Source Pollution 
Model Poster” (www.pyr.ec.gc.ca/EN/IPM/) 
and the “Discover Your Estuary” 
(www.pyr.ec.gc.ca/EN/DYE/index. shtml). 
Both products have been sustainable, much 
used and requested. They are available as 
web-based information and as tools on the 
Water Quality Monitoring, Green Lane, and 
the Georgia Basin Ecosystem Initiative Web 
sites. Hard copies of the model poster are 
distributed widely by GVRD, within BC and 
USA schoois systems, Ducks Unlimited and 
by DFO. 
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Developed, launched and promoted the 
Pacific and Yukon Water Quality Monitoring 
web site: (www.waterquality.ec.gc.ca/EN/ 
home.htm). This pilot Web site project 
provides timely assess to all Federal— 
provincial—territorial water quality data from 
all surface and groundwater sampling sites. — 
Information on the Web site includes: 

surfing for water quality data by station, 
geographic area and by river basins, water 
quality guidelines, reports, publications, links 
to community stewardship programs, on-line 
resources including documents for designing 
water quality monitoring programs and 
"Contact Us" details. 


Field and laboratory manuals and brochures 
were written and distributed, and workshops 
were given for Environment Canada's 
Canadian Aquatic Biomonitoring Network 
(CABIN) (cabin.cciw.ca/intro.asp). CABIN 
provides web-accessible resources such as 
standardized sampling methods, a national 
reference database for benthic invertebrates, 
analytical software and reporting tools for 
communities, general public and 
professionals. CABIN training workshops 
have been given in the Pacific and Yukon 
Region since 2003 to a wide audience to 
encourage the use of the standardized 
protocols for collection and analysis of data 
for stream assessment. The development of 
CABIN from a scientifically sound research 
program allows stream keepers and other 
watershed stewards to use the available 
tools to take their observations one step 
further to a formalized scientifically 
defensible assessment. 


APPENDIX A 
AGREEMENTS 


The following Canada Water Act Agreements’ were ongoing during 2003-2004: 


Apportionment and Monitoring Programs 


e Agreements on water quantity surveys with 
all provinces and with Indian and Northern 
Affairs Canada for the territories 


e Canada—Quebec Protocol on Administrative 
Arrangements under the Canada—Quebec 
Agreement on Hydrometric and 
Sedimentological Networks in Quebec 


e Master Agreement on Water Apportionment 
in the Prairie Provinces (Prairie Provinces 
Water Board) 


e Water quality monitoring agreements with 
British Columbia, Newfoundland and 


Labrador, New Brunswick, Manitoba, Yukon. 
and Northwest Territories 


Agreement Respecting Ottawa River Basin 
Regulation 


Canada—Quebec State of the St. Lawrence 
Monitoring Program (www.s/v2000.qc.ca/ 
plan_action/phase3/biodiversite/ 
suivi_ecosysteme/accueil_a.htm) 


Water Management Programs 


Mackenzie River Basin Transboundary 
Waters Master Agreement 


‘ For which Canada Water Act authority exists (in most cases, by Order in Council). 
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APPENDIX B 
FOR MORE INFORMATION 


Selected Web Sites 


Clean Water 
www.ec.gc.ca/water_e.html 


Centre de Ressources en Impacts et Adaptation 


au Climat et a ses Changements—CCIACC (in 
French only) 
www.criacc.qc.ca/index_e.html 


Environment Canada Freshwater (including 
Canada Water Act annual reports) 
www.ec.gc.ca/water/e_main.html 


Weather and Meteorology 
www2.ec.gc.ca/weath_e.html 


Research Institutes 


National Water Research Institute 
www.nwri.ca/nwri-e. html 


St. Lawrence Centre 
www.qc.ec.gc.ca/csi/acc/csl001_e.html 


Ecosystem Initiatives 


Atlantic Coastal Action Program 
http://atlantic web1.ns.ec.gc.ca/ 
community/acap/ 


Canada—Quebec Agreement St. Lawrence 
Vision 2000 
www.sl/v2000.qc.ca 


Georgia Basin Ecosystem Initiative 
www.pyr.ec.gc.ca/GeorgiaBasin/index_e.htm 


Great Lakes 2000 Program 
www.on.ec.gc.ca/water/greatlakes/intro-e.html 


Northern Ecosystem Initiative 


www.pnrrpn.ec.gc.ca/nature/ecosystems/ 
nei-ien/index.en.html 
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Northern Rivers Ecosystem Initiative 
www.pnr-rpn.ec.gc.ca/nature/ecosystems/ 
nrei-iern/index.en.html 


Other Federal Departments 


Agriculture and Agri-Food Canada 
www.agr.gc.ca/index_e.php 


Fisheries and Oceans Canada 
www.dfo-mpo.gc.ca/home-accueil_e.htm 


Health Canada 
www.hc-sc.gc.ca/index_e.html 


Indian and Northern Affairs Canada 
www.ainc-inac.gc.ca/index_e.html 


Natural Resources Canada 
www.nrcan-rncan.gc.ca/inter/index_e.html 


Federal—Provincial 


Canadian Council of Ministers of the 
Environment (CCME) 
www.ccme.ca/about 


Interprovincial River Boards 


Lake of the Woods Control Board 
www./wcecb.ca/ 


Mackenzie River Basin Board 
www.mrbb.ca 


Ottawa River Regulation Planning Board 
www. ottawariver.ca/emain.htm 


Prairie Provinces Water Board 
www.pnr-rpn.ec.gc.ca/water/fa0 1/ 
index.en.html 


International 


Arctic Council 
www.arctic-council.org 


International Joint Commission 
www.ijc.org/en/home/main_accueil.htm 


United Nations Environment Programme: 
GEMS/Water Global Environment Monitoring 
System 

www.gemswater.org 


United Nations University: International Network 
on Water, Environment and Health 
www.inweh.unu.edu/inweh 


Associations, Networks, and Journals 


Canadian Water Resources Association 
www.cwra.org 


Canadian Water and Wastewater Association 
www.cwwa.ca/home_e.asp 


Ecological Monitoring and Assessment Network 
(EMAN) 
www.eman-rese.ca/eman 


Federation of Canadian Municipalities 
www.fom.ca/english/main.html 


Great Lakes Information Network 
www.great-lakes.net/ 


HYDAT (Meteorological Service of Canada) 
www.wsc.ec.gc.ca/products/ 
main_e.cfm?cname=products_e.cfm 


Water Quality Research Journal of Canada 
(Canadian Association on Water Quality) 
www.cciw.ca/wqrc/ 


WaterCan 
www.watercan.com/ 
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General information 


Boundary Water Issues Division 
Meteorological Service of Canada 
Environment Canada 

Ontario 

Canada Centre for Inland Waters 
867 Lakeshore Road 

Burlington, ON L7R 4A6 

Tel.: 905-336-4712 

Fax: 905-336-8901 


Environmental Stewardship Branch 
Sustainable Water Management Division 
Environment Canada 

Ottawa, ON K1A 0H3 

Tel.: 819-997-2307 

Fax: 819-994-0237 


Prairie Provinces Water Board 
Transboundary Waters Unit 
Environment Canada 

Prairie and Northern Region 
2365 Albert Street, Room 300 
Regina, SK S4P 4K1 

Tel.: 306-780-6042 

Fax: 306-780-6810 


Publications (Public Information Program) 


Inquiry Centre 

Environment Canada 
Ottawa, ON K1A 0H3 

Toll free: 1-800-668-6767 
Local: 819-997-2800 

Fax: 819-953-2225 

E-mail: enviroinfo@ec.gc.ca 


Science Liaison 

National Water Research Institute 
Canada Centre for Inland Waters 
867 Lakeshore Road, P.O. Box 550 
Burlington, ON L7R 4A6 

Fax: 905-336-6444 

E-mail: nwriscience.liaison@ec.gc.ca 


Science Liaison 

National Hydrology Research Centre 
11 Innovation Boulevard 

Saskatoon, SK S7N 3H5 

Tel.: 306-975-5779 

Fax: 306-975-5143 
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Inquiries 


St. Lawrence Centre 
Environment Canada 
Québec 

105 McGill Street, 7th Floor 
Montréal, QC H2Y 2E7 
Tel.: 514-283-7000 

Fax: 514-283-1719 

e-mail: quebec.csl|@ec.gc.ca 


Regional Offices 


Director General 
Environment Canada 
Atlantic Region 

45 Alderney Drive 
Dartmouth, NS B2Y 2N6 
Tel.: 902-426-4824 

Fax: 902-426-5168 


Director General 
Environment Canada 
Ontario Region 

4905 Dufferin Street 
Downsview, ON M5H 5T4 
Tel.: 416-739-4490 


Director General 
Environment Canada 
Quebec Region 

1141 route de I'Eglise 
Sainte-Foy, QC G1V 3W5 
Tel.: 418-648-4077 

Fax: 418-649-6213 


Director General 
Environment Canada 
Pacific and Yukon Region 
201-401 Burrard Street 
Vancouver, BC _V6C 3S5 
Tel.: 604-664-9100 

Fax: 604-664-9126 


Director General 
Environment Canada 

Prairie and Northern Region 
4999-48 Avenue, Room 200 
Edmonton, AB T6B 2X3 
Tel.: 780-951-8700 

Fax: 780-495-2615 


Canada Water Act Annual Report 


Comments 


Thank you for reading the Canada Water Act 2003-2004 Annual Report. While Environment Canada is 
legislatively required to report annually on operations under the Canada Water Act, we endeavour to 
publish a report that is both informative and useful to a variety of audiences. Your feedback is appreciated, 
and your opinions provided below will help shape future annual reporting under the Canada Water Act. 


Please rate the report on the following: 


| Excellent Good Satisfactory Unsatisfactory Suggestions for _ | 
Improvement | 


i ee SS Se ee eae 
‘LevelofDetal [| = [| | | [ 


(Sie dec ie a a 


Overall | | | | 
Presentation | 


In what capacity did you read the report? 


____ Environmental Manager 

Government/Regulatory Authority 

____ Employee of a Research/Educational Facility 
Representative of an Environmental NGO/NPO 
Member of the Press 

_____ Student 

Other (please specify) 


Comments and Suggestions: 


Send to: 


Sustainable Water Management Division 
Environment Canada 
Place Vincent Massey, 7" Floor 
351 St-Joseph Boulevard 
Gatineau, QC K1A 0H3 
Fax: 819-994-0237 
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PREFACE 


The Canada Water Act, proclaimed on September 30, 1970, provides the framework for cooperation with 
provinces and territories in the conservation, development, and utilization of Canada’s water resources. 
Section 38 requires that a report on the operations under the Act be laid before Parliament after the end of 
each fiscal year. This, the 33 report, covers progress on these activities from April 1, 2004 to March 31, 
2005. 


The report describes a wide range of federal activities conducted under the authority of the Act, including 
participation on federal—provincialterritorial agreements and undertakings, significant water research and 
a public information program. A map depicting Canada’s major drainage areas and drainage flows is 
provided in Figure 1. 


Provisions of the Canada Water Act 


The following is a summary of the major provisions of the Act. 


Part I, Section 4, provides for the establishment of federal—provincial 
consultative arrangements for water resource matters. Sections 5, 6, and 8 
provide the vehicle for cooperative agreements with the provinces to develop 
and implement plans for the management of water resources. Section 7 
enables the Minister, directly, or in cooperation with any provincial government, 
institution, or person, to conduct research, collect data, and establish 
inventories associated with water resources. 


Part Il provides for federal—provincial management agreements where water 
quality has become a matter of urgent national concern. It permits the joint 
establishment and use of federal or provincial incorporated agencies to plan 
and implement approved water quality management programs. The application 
of alternative cooperative approaches and programs has resulted in Part II 
never having been used. 


Part Ill, which provided for regulating the concentration of nutrients in cleaning 
agents and water conditioners, was incorporated into the Canadian 
Environmental Protection Act (CEPA) in 1988 and later into sections 116-119 
(Part VII, Division |) of the new Canadian Environmental Protection Act, 1999, 
which came into force March 31, 2000. (See the CEPA annual report to 
Parliament, available at www.ec.gc.ca/CEPARegistry/gene_info/). 


Part IV contains provisions for the general administration of the Act. In addition, 
Part IV provides for inspection and enforcement, allows the Minister to establish 
advisory committees, and permits the Minister, either directly or in cooperation 
with any government, institution, or person, to undertake public information 
programs. 


Vil 


Figure 1. Major Drainage Areas and Drainage Flows in Canada. 


Comments on the Report 


At the end of this report, a feedback form has been included to share your comments. Feedback on the 
report is appreciated and will help Environment Canada better understand the variety of audiences that 
read the report, as well as help shape future annual reports on operations under the Canada Water Acct. 


Vill 


List of Acronyms 


ACAP 
AOC 
CABIN 
CEPA 


CEPA 1999 


CESI 
COA 
GBAP 
GEM 
GLWQA 
HAL 
HYDAT 
lJC 
IMSL 
MST 
NE] 
NWRI 
PCBs 
SLP 
SOAER 
SOLEC 
ZIP 


Atlantic Coastal Action Program 

Area of Concern 

Canadian Aquatic Biomonitoring Network 

1988 Canadian Environmental Protection Act 

Canadian Environmental Protection Act, 1999 
Canadian Environmental Sustainability Indicators 
Canada—Ontario Agreement Respecting the Great Lakes Basin Ecosystem 
Georgia Basin Action Plan 

Global Environmental Multiscale 

Canada—United States Great Lakes Water Quality Agreement 
Hydrometeorology and Arctic Laboratory 

Environment Canada’s hydrometric database 
International Joint Commission 

Integrated Management of the St. Lawrence 

Microbial Source Tracking 

Northern Ecosystem Initiative 

National Water Research Institute 

polychlorinated biphenyls 

St. Lawrence Plan 

State of Aquatic Ecosystem Report 

State of the Lakes Ecosystem Conference 

zone d’intervention prioritaire (priority intervention zone) 
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EXECUTIVE SUMMARY 


Federal Programs 


The Canada Water Act enables co-operative agreements for consultation and collaboration between the 
federal, provincial, and territorial governments in matters relating to water resources. Joint projects involve 
the regulation, apportionment, monitoring, or surveying of water resources, and the pre-planning, planning, 
or implementation of sustainable water resource programs. The planning studies encompass 
interprovincial, international, or other basins where federal interests are important. Implementation of 
planning recommendations occurs on a federal, provincial, territorial, or federal—provincialterritorial basis. 
Agreements for specific water programs provide for the participating governments to contribute funding, 
information, and expertise. 


Various federal programs are highlighted in this Annual Report. For example, a federal workshop was held 
to support the development of the first annual report on Canadian Environmental Sustainability Indicators 
(CESI), which will include reporting on clean water. As well, a number of federal—provincial-territorial water 
quality monitoring agreements have been developed since the early 1980s to provide data on water 
quality. Progress also continued on the work conducted by interjurisdictional boards, including the Ottawa 
River Regulation Planning Board, Prairie Provinces Water Board, and the Mackenzie River Basin Board. 


As Canada’s largest freshwater research facility, the National Water Research Institute (NWRI) leads 
research initiatives across the country to protect and sustain Canadian water resources. Highlights of 
2004-2005 include publication of a science assessment on the threats to water availability in Canada, 
participation in the National Acid Rain Science Assessment, and re-investment of green savings of 

$1 million into priority water research. This report also includes selected projects undertaken by the 

St. Lawrence Centre, the Pacific Environmental Science Centre and other research projects. In 2004— 
2005, the Ontario and Quebec Regions completed the Lake Ontario—St. Lawrence River studies in support 
of the International Joint Commission. 


In regards to public education on water issues, searching the web using any of the top search engines and 
the search terms water and Canada regularly brings up the Freshwater Website webpage as the top hit. 
This report also highlights some of the other top federal water websites, such as the NWRI’s website, 
Water Survey of Canada Website, and RésEau, an online project that demonstrates the sharing, 
discovery, access, and use of water information over the Internet. 


Atlantic Region 


The Atlantic Region consists of the provinces of Nova Scotia, New Brunswick, Prince Edward Island, and 
Newfoundland and Labrador. In this region, water quality monitoring, toxicological and ecosystem 
research, and integrated watershed management initiatives are the key components of Canada Water Act 
activities. 


In 2004—2005, Canada and New Brunswick undertook a harmonized environmental impact assessment, 
which examined four options for a long-term solution to rehabilitate the Petitcodiac River estuary, 


A key watershed initiative in the region is the Atlantic Coastal Action Program (ACAP). ACAP is a 
community-based funding program designed to address environmental and sustainable development 
issues at a watershed level throughout Atlantic Canada. With broad, local support, non-profit organizations 
are incorporated at 14 sites across the region. Highlights of 2004-2005 progress include ecological effects 
of creosote contaminated sediments, watershed enhancement projects, and public education campaigns 
on water quality and conservation. 


x! 


Quebec Region 


In the Quebec Region, the St. Lawrence River and connected ecosystems are the main focus of the 
Canada Water Act. At the St. Lawrence Centre, which is the only federal research and development 
centre devoted entirely to the river ecosystem, specialists are involved in a number of studies and 
research programs aimed at better understanding how the ecosystems of the St. Lawrence River function 
and how to keep this knowledge up to date. 


The State of the St. Lawrence Monitoring Program continued monitoring the water quality, sediment 
quality, and biological resources of the St. Lawrence Basin. Workshops on invasive plants and the state of 
Lake Saint-Pierre were also held. Fact sheets on common indicators for the Great Lakes and the 

St. Lawrence were produced, and presentations were made at the biennial State of the Lakes Ecosystem 
Conference. A more interactive mapping application for wetlands using the Internet was also developed. 


In 2004-2005, the program on fluvial biodiversity was in its second year. This program contributed to the 
study of the movement of invasive plant species and the dynamics of aquatic environments in relation to 
water level and organic load variations as well as the impact of contaminants on wildlife productivity. 


The Urban Effluents Program focused mainly on the Montréal wastewater treatment plant. As part of this 
program, several projects continued, including the development of quantification methods and the 
evaluation of effects and impacts of contaminants, a study of the effect of pesticides, the effect of 
impacted sites on feminization of crustaceans in the Saguenay, the development of new ecotoxicological 
tools, and the identification, fate and bioavailability of pharmaceuticals. Work continued on expansion of 
the empirical infobase on the potential risk of feminization of certain organisms exposed to urban effluents, 
on the overall impact of effluents on endocrine response in mussels, particularly the zebra mussel, and on 
monitoring of the fate of nonylphenol surfactants in effluents. 


Specialists at the Meteorological Service of Canada continued their digital modelling of the St. Lawrence 
River. Simulations for various scenarios for water inflow into the St. Lawrence River were produced for the 
section of the river between Cornwall and Trois-Rivieres. New physical parameters, such as those related 
to waves, light, and water temperature were added to the tool box. Many biological models were calibrated 
and validated. 


Ontario Region 


Ontario Region’s activities in the Great Lakes Basin under the federal Great Lakes Program are key 
components of Environment Canada’s Canada Water Act deliverables. The activities of the partner 
government departments and agencies that participate in the federal Great Lakes Program are organized 
in relation to three main goals (healthy environment, healthy citizens, and sustainable communities) and 
seven objectives (restore Areas of Concern [AOCs], conserve ecologically important areas, control 
introduction of exotic species, assess and manage ecosystem health, protect and promote human health, 
reduce harmful pollutants, and advance sustainable use). 


Through the 2002 Canada-Ontario Agreement Respecting the Great Lakes Basin Ecosystem, 
accomplishments in 2004—2005 included progress towards rehabilitating ecological systems in all AOCs, 
significant reduction of harmful pollutants, updates to Binational Lakewide Management Plans, and 
implementing an information management strategy for monitoring programs in the Great Lakes Basin. 


The Canada—Ontario Water Use and Supply Project has made considerable progress throughout the past 
five years on a work-share basis and has completed many successful sub-projects as a result of the study. 
Within the region, water use and supply studies focused on gathering information at the watershed level to 
help assess human and ecological sensitivities to changes in water availability and climate change within 
the Great Lakes Basin. 


xii 


Prairie and Northern Region 


The Prairie and Northern Region encompasses more than 50% of Canada’s land mass and includes five 
jurisdictions: Alberta, Saskatchewan, Manitoba, Northwest Territories, and Nunavut. 


A key project, the Northern Ecosystem Initiative supports partnership-based efforts to improve 
understanding of impacts and adaptation to climate change, investigations of local contaminant concerns, 
improved management of resource use activities, and the development of a northern monitoring network 
in support of status and trend reporting. Selected water-related projects in 2004-2005 included developing 
tools for setting thresholds and ensuring the sustainable development of freshwater, and community-led 
research on climate change impacts on drinking water quality. 


The Prairie Provinces Water Board was established in this region to ensure that eastward-flowing 
interprovincial streams are shared equitably and that water quality at interprovincial boundaries is 
maintained at acceptable levels. The Board also facilitates a cooperative approach for the integrated 
development and management of interprovincial streams and aquifers to ensure their sustainability. In 
2004—2005, work continued on a charter and strategic plan, mapping and assessment of transboundary 
groundwater aquifers, trend analysis and water quality indicators, and other watery quality issues. 


The Mackenzie River Basin Board was created in 1997 to ensure a healthy and diverse aquatic 
ecosystem for the benefit of present and future generations within the Mackenzie River Basin. Progress in 
2004—2005 included the publication of its first State of Aquatic Ecosystem Report, which analyzed 
indicators of water quality in the basin. The Board also developed an Interim Guideline for the Prior 
Notification and Consultation between Parties to the agreement. 


Pacific and Yukon Region 


The Pacific and Yukon Region encompasses British Columbia and Yukon. The region is characterized by 
rugged terrain and variations in the amount, distribution, and form of water, resulting in a diverse climate. 


The federal—provincial Georgia Basin Action Plan (GBAP) was announced on April 2, 2003, as a renewal 
of the Georgia Basin Ecosystem Initiative. The Action Plan is built upon a vision of “healthy, productive, 
and sustainable ecosystems and communities in the Georgia Basin” and is a key component of this 
region’s initiatives on water. Under the Action Plan, projects and research are funded to address threats to 
and pressures and impacts on the sustainability of the Georgia Basin. Priorities include habitat and 
species conservation, reduction of pollutants, remediation of shellfish-growing areas, and improved local 
decision-making. Highlighted 2004—2005 projects include continued monitoring of the Abbotsford aquifer, 
further development of the Water Balance Model for national application, stormwater management for 
subdivisions, and the benefits of green roofs in stormwater management. 


The Pacific Environmental Science Centre continues to focus on research projects, such as bacterial 
source tracking in marine and freshwater systems, and coalbed methane water toxicological study. 


The Pacific and Yukon Region also participates in several public information programs, such as an 
interactive pollution model, and an online guide to understanding and exploring the Fraser River Estuary. 
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HIGHLIGHTS, 2004-2005 


COMPREHENSIVE WATER RESOURCE MANAGEMENT 
(Part | of the Canada Water Act) 


1. Federal—Provincial—Territorial Programs 


This section describes federal—provincial— 
territorial collaboration on: 


e data collection and use; 
e _interjurisdictional boards; and 
e ecosystem initiatives. 


1.1 Data Collection and Use 
1.1.1 Collection of Water Quantity Data 
Background 


Under hydrometric agreements administered 
since 1975 with the provinces and territories, 
government agencies have gathered, analyzed, 
and interpreted water quantity data to meet a 
wide range of client needs in the hydrologic 
community. 


Under an initiative Known as the partnership 
renewal process, government partners have 
been reviewing the existing bilateral agreements 
in order to determine the best path forward for 
updating the 1975 agreements. 


Work continues on re-engineering the collection 
of hydrometric data in order to minimize the 
associated field hazards. This program is being 
funded under the federal government's Program 
Integrity initiative, which allocated $10 million 
over a five-year period, ending this fiscal year, to 
the Meteorological Service of Canada. 


Progress (to March 31, 2005) 


Three provincial administrators (Nova Scotia, 
New Brunswick and Newfoundland and 
Labrador) and the federal administrator of the 
hydrometric agreements met to discuss the draft 
template of the new bilateral agreement 
negotiated under the partnership renewal 
process. The provincial administrators agreed to 
proceed as a “bloc” in the approval process. The 


province of Prince Edward Island has a separate 
Memorandum of Agreement on Water with 
Environment Canada, which covers the quantity 
and quality of surface and ground water. Four 
discontinued hydrometric stations in 
Newfoundland were successfully 
decommissioned. 


The Program Integrity initiative continued to 
focus on research and development. Significant 
progress was made in testing and evaluating 
hydroacoustic technologies for suitability as an 
operational tool within the water survey field 
program. The Acoustic Doppler Current Profiler, 
used to measure how fast water is moving, has 
shown great promise in reducing the time 
expended and dangers encountered by field staff 
when conducting velocity and flow 
measurements. It also reduces the time needed 
to obtain river velocity measurements and uses 
new deployment platforms, including small hand- 
carried tethered boats, remote-controlled boats, 
and remote-controlled cableway rovers. Other 
technologies investigated included in situ 
acoustic velocity meters and non-contact stage, 
velocity, and flow meters using radar and laser 
systems. Additional progress was made in the 
development of hydraulic and hydrological 
techniques that will reduce the risks associated 
with field measurements and will allow for the 
extrapolation of data from existing hydrometric 
stations to estimate stream flows at ungauged 
sites. 


Detailed discussions were held with federal, 
provincial, and private sector partners regarding 
the provision of gridded hydrological data 
products derived from the Global Environmental 
Multiscale (GEM) model, a numerical weather 
prediction tool. As a result of the feedback 
received, work has started on the design of a 
web-based data extraction tool and a web portal 
for disseminating specialized information to the 
hydrological community about gridded data 
products, and other related meteorological 
products. 


1.1.2 Water Use and Supply Data 
Background 


In the fall of 2000, Canada and the province of 
Ontario initiated a joint federal—provincial water 
use and supply project for the Great Lakes 
Basin. The primary objectives are to gain 
baseline information at the sub-basin level on 
water supply, use, and demand; to identify the 
system’s ecological sensitivities to water 
resources; and to make projections for the 
future, including the potential impacts of climate 
change. 


Environment Canada and the Ontario Ministry of 
Natural Resources co-lead the project. The 
project management team includes members 
from these two agencies, along with the Ontario 
Ministry of the Environment, the Ontario Ministry 
of Agriculture, Food and Rural Affairs, 
Conservation Ontario, and Fisheries and Oceans 
Canada. Three technical working groups (water 
use, water supply, and ecological requirements) 
conduct the work. 


Progress (to March 31, 2005) 


The Canada—Ontario Water Use and Supply 
Project has made considerable progress 
throughout the past four years on a work-share 
basis and has completed many successful sub- 
projects as a result of the study. 


The Water Supply Working Group compiled 
summary streamflow statistics for a set of Water 
Survey of Canada gauging locations. In addition, 
work continued to refine estimates of base flow 
index across the sub-watersheds of the Great 
Lakes Basin. 


The Water Use Working Group spent time 
refining the Water Use Report and the Demand 
Forecasting Report that were developed during 
the previous year. 


The Ecological Requirements Working Group 
initiated a project to identify wetland sensitivity to 
changes in water supply. The goal is to be able 
to rank watersheds within the Great Lakes Basin 
according to the sensitivity of their wetland 
resources. The Ecological Requirements 
Working Group also received funding through 
the Climate Change Action Fund to look at how 
changes in water quantity may impact water 


quality in watersheds within the Great Lakes 
Basin. The modeling work is event-based and 
uses a range of possible future precipitation 
scenarios to test the relative watershed 
sensitivity. The Working Group continued to 
characterize the relationship between landscape 
disturbance and the biophysical conditions of 
streams that drain into Lake Ontario. The work is 
required to develop predictive models for 
assessing ecological sensitivity at the watershed 
scale. 


1.1.3 Water Quality Monitoring Agreements 
Background 


Beginning in the early 1980s, federal—provincial— 
territorial agreements were negotiated with 
several provinces and territories, including British 
Columbia (1985), Manitoba (1988), New 
Brunswick (1988), Newfoundland (1986), 
Northwest Territories (1995), Prince Edward 
Island (1989), Quebec (1983), and Yukon 
(1995). 


The agreement with New Brunswick was revised 
in 1995 when the provincial government 
undertook to collect, analyze, and manage the 
data for the water quality monitoring program. 
The agreement with Prince Edward Island was 
incorporated into the Canada—Prince Edward 
Island Water Annex in 1996, which expired in 
1999 and was replaced with the Canada—Prince 
Edward Island Memorandum of Agreement on 
Water, signed in May 2001. Water quality 
monitoring continues under this new agreement. 


The agreement with Quebec was terminated in 
1995 because activities were similar to those in 
the St. Lawrence Action Plan. A specific 
framework agreement was negotiated with 
Quebec for the monitoring of the state of the St. 
Lawrence River, including long-term water 
quality monitoring. The agreement marks the first 
partnership between Environment Canada— 
Quebec Region, Fisheries and Oceans Canada-— 
Quebec Region, the Quebec Ministry of the 
Environment, and the Société de la faune et des 
parcs du Québec. St. Lawrence River water 
quality monitoring stations are shared by 
Environment Canada and the Quebec Ministry of 
the Environment. In addition, each stakeholder 
provides water quality data (e.g. toxicity, coliform 
levels, conventional parameters) based on its 
analysis capabilities. 


Progress (to March 31, 2005) 


In New Brunswick, 10 long-term surface water 
quality stations continued to be monitored under 
the federal—provincial agreement. These stations 
were used to report on freshwater quality in the 
2005 Canadian Environmental Sustainability 
Indicators (CESI) report. 


In Newfoundland and Labrador, 77 water quality 
sites continued to be sampled under the federal— 
provincial agreement. Water quality monitoring at 
a selected network of Labrador ashkui sites (the 
term ashkui refers to the first open water area in 
the spring) continued during 2004—05. The 
ashkui stations are now integrated into the 
Canada—Newfoundland and Labrador Water 
Quality Agreement. Selected stations were used 
to report on freshwater quality in the 2005 CESI 
report. 


Lake water quality monitoring now includes 
New Brunswick, Nova Scotia and western 
Newfoundland for Environment Canada’s 
ongoing Long-range Transport of Airborne 
Pollutants Program. 


Research on the aquatic ecosystem impacts of 
mercury and acid rain continued in 2004—2005 in 
the Atlantic Region. Water quality monitoring 
continues in New Brunswick in support of long- 
term multi-agency research projects on the 
impacts of forestry operations on water quality at 
Catamaran Brook. The Pockwock-Bowater 
Watershed Project finished monitoring and 
began the reporting phase. 


Annual meetings were held by representatives 
for the Canada—PEI Memorandum of 
Understanding on Water. Three federal- 
provincial hydrometric stations and two water 
management stations were operated this year. 
Eight groundwater wells are being monitored, 
and 14 freshwater stations were sampled. 


In Quebec, the cooperative effort arising from the 
Canada—Quebec agreement on the St. 

Lawrence and the federal—provincial agreement 
on the State of the St. Lawrence Monitoring 
Program led to a joint study on pesticides in 
Lake Saint-Pierre and its tributaries, the region of 
Quebec where the risks associated with farming 
are the highest. The project involved monitoring 
problematic tributaries of the St. Lawrence River 
(Yamaska, Nicolet, and Saint-Francois) to 
identify pesticide type, their concentrations, and 


their temporal distribution patterns. The data 
from the second year of sampling were included 
in the initial report on the project. 


As part of an action plan to measure mercury in 
precipitation, an agreement was reached 
between Environment Canada and the Quebec 
Ministry of the Environment (2001—2004) at the 
request of the Conference of New England 
Governors and Eastern Canadian Premiers. 
Under the agreement, mercury is measured in 
precipitation at two sites in Quebec along the 
St. Lawrence River (Saint-Anicet and Mingan). 
Work continued in 2004-2005. The 
measurements will be incorporated into the 
North American Mercury Deposition Network. 


Environment Canada and Manitoba Water 
Stewardship continue to support the Canada— 
Manitoba Water Quality Monitoring Agreement. 
Environment Canada monitored water quality 
each month on five rivers at sites located on 
either interprovincial or international boundaries. 
lons, nutrients, metals, and pesticides are 
monitored in water under the Agreement. In 
addition to this monthly program, automated 
Water Quality Monitor is operated on the Red 
River at the international boundary, providing 
near real-time information via satellite on 
dissolved oxygen, conductivity, pH, and 
temperature. 


Environment Canada and the British Columbia 
Ministry of Water, Land and Air Protection jointly 
conducted bi-weekly water quality monitoring at 
34 stream or river sites in British Columbia. 
Cooperative arrangements to test groundwater 
quality at wells continue where cost-effective. 
Environment Canada monitored water quality at 
an additional six stream or river sites in British 
Columbia and three sites in Yukon in cooperation 
with the Parks Canada Agency. The water quality 
website project, which was developed as a pilot in 
2002-2003 in cooperation with the Canadian 
Information System for the Environment, 
continued to evolve with funding support from 
RésEau, a Government On-Line project, and the 
GBAP. The website (www. waterquality.ec.gc.ca/ 
EN/home.htm) provides water quality trend data. 
Developments in 2004—2005 included updates to 
the online mapping capabilities to include 
information from the National Pollutant Release 
Inventory, access to groundwater data and 
information, and an inventory of Yukon water 
quality data and reports. 


1.1.4 Automated Quality Control 
Background 


The Meteorological Service of Canada—Quebec 
Region participated in the implementation of a 
pilot project involving the automated, real-time 
application of quality control algorithms to data 
from hydrometric and meteorological monitoring 
networks. Traditional methods of managing 
these data were also reviewed and optimized in 
accordance with the most up-to-date concepts 
and technologies in the field. 


Progress (to March 31, 2005) 


A national pilot project, based on the work 
started in Quebec Region and applied in the 
Pacific and Yukon Region, was incorporated into 
the Meteorological Service of Canada’s Data 
Management Framework project. The Quebec 
Region participated in the production of various 
components of this project (e.g.quality control, 
and data and metadata management). 


1.1.5 Petitcodiac River Estuary Restoration 
Background 


In 1968, a one-kilometre causeway and dam with 
five sluice gates was built across the Petitcodiac 
River estuary in southern New Brunswick. While 
beneficial as a crossing, the causeway is also a 
barrier that impedes freshets and tidal flows. 
Over the years, this condition has created 
ecological issues related to fish passage, levels 
of nutrients and dissolved oxygen, pollution, and 
channel sedimentation. 


Progress (to March 31, 2005) 


As part of efforts to rehabilitate the estuary, 
Canada and New Brunswick undertook a 
harmonized environmental impact assessment to 
help identify a long-term solution to the fish 
passage and ecosystem problems. The guidelines 
issued for the environmental impact assessment 
by the New Brunswick Department of the 
Environment and Local Government provided a 
comprehensive list of the subject areas that the 
study would address. The primary goal of the 
study was to assess the environmental and socio- 
economic impacts associated with four possible 
modifications to the existing causeway: 


e Option 1 — replacing the existing fishway; 


e Option 2 — opening the existing gates at 
peak periods of fish migration; 


e Option 3 — permanently opening the gates; 
and 


e Option 4 — replacing part of the existing 
causeway with a partial bridge. 


Preliminary results show that: 


e Option 1 does not meet the project objectives 
and is not viable because a direct technology 
or a combination of technologies could not be 
found that would satisfy the fish passage 
requirements of the project. 


e Option 2 does not meet the project objectives 
and is not viable because the gates cannot 
be opened on a daily basis due to ice and 
sedimentation 


e Option 3 and 4 remain technically viable and 
will be examined through further modeling 
and full cost accounting analysis. 


Further information can be found online at 
www.petitcodiac.com. 


1.1.6 Canadian Environmental Sustainability 
Indicators 


Background 


Following the recommendations of the 2003 
National Round Table on the Environment and 
the Economy Report, the Government of Canada 
committed in the federal budget in March 2004 to 
develop and report better environmental 
indicators on clean air, clean water, and 
greenhouse gas emissions. 


Progress (to March 31, 2005) 


Environment Canada, in‘partnership with 
Statistics Canada and Health Canada, is working 
to complete the first annual CESI report. A 
federal—provincial workshop was held in 
February 2005 to discuss all of the necessary 
steps to developing a Water Quality Index to 
enable annual reporting on a national basis. The 
workshop discussions included an assessment 
of the quality and availability of data to support 
implementation of a water quality index, 
methodological issues in national application of 
the index, and a national reporting framework. 


The workshop identified several areas for future 
improvement including expansion of the existing 
water quality monitoring network to address 
major gaps, especially in Canada's north; 
national criteria and methods for development of 
locally relevant guidelines, selection of 
parameters for inclusion in the index, sampling 
frequency, and trends analysis; development of 
a new indicator for application to drinking water 
sources; and the inclusion of biological 
information. These improvements will be built 
incrementally into the national reporting 
framework. 


1.2 Interjurisdictional Boards 
1.2.1 Ottawa River Regulation Planning Board 
Background 


In 1983, Canada, Quebec, and Ontario 
concluded an Agreement Respecting Ottawa 
River Basin Regulation. Under its terms, a board 
was constituted to plan and recommend 
regulation criteria for the 13 principal reservoirs 
of the basin, taking into account flood protection, 
hydroelectric power production, and other 
interests. Supported by a regulating committee 
and a secretariat, the Ottawa River Regulation 
Planning Board endeavours to ensure that the 
integrated management of the reservoirs 
provides protection against flooding along the 
Ottawa River and its tributaries, and along its 
channels in the Montréal region. 


During the spring freshet, hydrometric and 
meteorological data are collected daily and are 
used to develop inflow forecasts. A simulation 
model is used to evaluate the effects of sub- 
basin inflows and regulatory decisions on flows 
and levels throughout the basin. The secretariat 
provides information on flows and levels to the 
public. Since 1986, flood reserves have been 
implemented in three of the principal reservoirs 
(Quinze, Timiskaming, and Poisson Blanc) to 
improve downstream flood reduction. One of the 
main benefits of the reserves is to enable 
operation of the Grand Moulin dam to provide 
protection for residents along the Mille-lles River 
in the Montréal region. 


Progress (to March 31, 2005) 
The spring of 2004 brought freshet flows well 


above normal. Flood warning levels were 
reached in a number of municipalities including 


Maniwaki, Mattawa, Pembroke, Fort Coulonge, 
and the Britannia sector of Ottawa. Two flood 
peaks were measured at Carillon, the first being 
the largest at 4,910 cubic metres per second. 
Flood damages begin when the flow reaches 
5,000 cubic metres per second. 


There were four meetings of the Board in 
locations in Ontario and Quebec. There were no 
contentious issues that arose during the year, 
and agenda items at Board meetings were more 
of a routine business nature. 


The sixth annual public meeting of the Board 
was held in Angliers, Quebec in August 2004. 
There was a relatively large and interested 
audience in attendance in this part of the basin. 
The attendees were mostly interested in the how 
regulation decisions were made for reservoirs, 
the seasonal water level ranges for Lake 
Temiscaming, and the causes of ice problems 
and winter flooding in the Montréal area. 


1.2.2 Prairie Provinces Water Board 
Background 


In 1969, Canada, Alberta, Manitoba, and 
Saskatchewan signed the Master Agreement on 
Apportionment, which provides for the equitable 
apportionment of eastward-flowing Prairie rivers 
and the consideration of water quality problems. 
Schedules A and B provide general principles to 
apportion water between the provinces. Lodge 
and Battle Creeks in southwestern 
Saskatchewan are apportioned under Article 6, 
Schedule A, of the Master Agreement and the 
1921 Order of the International Joint 
Commission under the terms of the 1909 
Canada—United States Boundary Waters Treaty. 
Under Schedule C, the Prairie Provinces Water 
Board was reconstituted to administer the 
provisions of the Master Agreement. Schedule E 
specifies acceptable water quality objectives in 
each river reach along the interprovincial 
boundaries and further defines the duties of the 
board with respect to its water quality mandate. 


Progress (to March 31, 2005) 


During 2004, all apportionment obligations were 
met between the provinces. Runoff was 
generally close to normal in most locations, 
providing for flows that were surplus to 
apportionment requirements. Deliveries varied 
from a low of 72% of the natural flow on the 


South Saskatchewan River at the Alberta— 
Saskatchewan boundary to 230% of the 

natural flow on the Qu’Appelle River at the 
Saskatchewan—Manitoba boundary. The 
Qu’Appelle River normally delivers well in 
excess of natural flows because the province of 
Saskatchewan augments supplies with releases 
from Lake Diefenbaker. 


Throughout 2004, the Prairie Provinces Water 
Board continued work on the development of a 
Charter and Strategic Plan, building on input 
provided at a planning workshop held in 
Winnipeg in February 2004. The Charter and 
Strategic Plan will be finalized in 2005. 


In 2004, the Board initiated development of a 
paper that will identify areas of potential 
collaboration between the provinces and Canada 
on water issues. Board Members believe that 
there are a number of areas of common interest 
where the federal government can provide 
leadership and assistance related to water within 
the Prairie provinces. 


The Committee on Hydrology initiated work on 
terms of reference for a study into future water 
use in the Saskatchewan River Basin to allow 
the Board to look at possible future pressures 
related to apportionment. The Committee also 
completed a report on an earlier Drainage 
Workshop, where scientists from universities 
across western Canada provided advice on next 
steps for further assessing the hydrologic 
impacts of land drainage. 


The Committee on Groundwater initiated work 
on mapping and assessment of transboundary 
groundwater aquifers at the Manitoba— 
Saskatchewan boundary. Mapping of the 
Alberta—Saskatchewan boundary aquifers should 
be completed in 2005. The Board will review the 
results to identify how groundwater should be 
managed at transboundary locations. 


The Committee on Water Quality continued work 
related to trend analysis and water quality 
indicators. This work will improve the ability of 
agencies to more quickly assess the state of 
water quality, especially when objectives are not 
being met. The Committee also updated its spill 
contingency plan to deal with spills that pose a 
threat to water quality. 


Streamflow, water quality and climate monitoring 
data are integral to the function of the Prairie 


Provinces Water Board to assess how the terms 
and conditions of the Master Agreement are . 
being met. Because the adequacy of the various 
networks is an ongoing concern for the Board, it 
requested the Committees on Hydrology and 
Water Quality to review existing monitoring to 
ensure that it is appropriate for administering the 
Agreement. 


1.2.3 Mackenzie River Basin Board 
Background 


The governments of Canada, British Columbia, 
Alberta, Saskatchewan, the Northwest 
Territories, and Yukon signed the Mackenzie 
River Basin Transboundary Waters Master 
Agreement in July 1997. The Master Agreement 
endorses the principle of managing water 
resources for future generations in a manner 
consistent with the maintenance of the ecological 
integrity of the aquatic ecosystem. It provides for 
early and effective consultation on potential 
developments and activities in the basin that 
could affect the integrity of the aquatic 
ecosystem. It also contains provisions for 

seven sets of bilateral agreements between 
adjacent jurisdictions in the basin. When these 
bilateral agreements are complete, they will 
identify scientific criteria for water quality, water 
quantity, and seasonal timing of flows at 
boundary crossing points required to maintain 
the integrity of the aquatic ecosystem of 
transboundary water bodies. 


The Mackenzie River Basin Board administers 
the Master Agreement. Its members are 
appointed and represent all parties: Canada, 
British Columbia, Alberta, Saskatchewan, the 
Northwest Territories, and Yukon. Federal 
members include representatives of Environment 
Canada, Indian and Northern Affairs Canada, 
and Health Canada. There are five Aboriginal 
board members nominated by Aboriginal 
organizations in each of the jurisdictions. 


Under the Master Agreement, Environment 
Canada is responsible for managing the 
expenditures of the board, which are cost-shared 
equally by the parties. Shareable costs include, 
among other things, the staffing and operation of 
a secretariat to support the board at the working 
level. An executive director of the secretariat is 
hired within Environment Canada—Prairie and 
Northern Region to plan, direct, and manage 
board operations. The secretariat is located near 


the centre of the Mackenzie River Basin in 
Fort Smith, Northwest Territories. 


The website (www.mrbb.ca) went online in 2002. 
News items, maps, and reports can be 
downloaded. The website plays a role in providing 
public information about water in the basin. 


Progress (to March 31, 2005) 


The Mackenzie River Basin Board is responsible 
under the Master Agreement for producing a State 
of Aquatic Ecosystem Report (SOAER) for the 
Mackenzie River Basin every five years. The 
board's first SOAER (2003) was published and 
released to the Ministers of the Environment and 
Indian Affairs and Northern Development, as well 
as the public, during the summer of 2004. Climate 
change and contaminants were identified as 
major basin-wide issues. A highlights version 
(www.mrbb.ca) accompanies the SOAER and 
summarizes 13 key observations and advice. The 
Secretariat and partner jurisdictions distributed 
printed copies of the SOAER widely throughout 
the Basin as well as nationally and internationally. 
The Secretariat also developed and delivered a 
series of presentations to diverse stakeholder 
groups. 


The Board developed an Interim Guideline for 
Prior Notification and Consultation between 
Parties to the Agreement. Implementation of this 
guideline delivers on the commitment of the 
Parties to early and effective consultation, 
notification, and sharing of information on 
developments and activities that might affect the 
ecological integrity of aquatic ecosystems in 
another jurisdiction. Each of the partner 
jurisdictions files an agency report that 
summarizes activities in their part of the basin 
that may affect water resources elsewhere. 
These reports are circulated with the minutes of 
Board meetings. 


1.3 Ecosystem Initiatives: Watershed and 
Water-related Activities 


During the year 2004—2005, Environment 
Canada continued the implementation of its 
major ecosystem initiatives. Ecosystem 
Initiatives have been developed with a wide 
range of partners, as an effort to respond to the 
unique and complex problems of targeted areas 
and communities and address environmental, 
economic, and social concerns 


Through the application of an ecosystem 
approach, Ecosystem Initiatives achieve results 
by relying on measurable environmental results, 
aligned and coordinated efforts, collaborative 
governance mechanisms, integrated sound 
science and monitoring, community involvement, 
sharing information and experiences, and 
informed decision making. A wide variety of 
products, tools and information was produced by 
these initiatives this year. However, the focus of 
this report is primarily on water-related activities 
and their interjurisdictional arrangements. 


1.3.1 Atlantic Coastal Action Program 
Background 


The Atlantic Coastal Action Program (ACAP) 
was initiated by Environment Canada in 1991. 
It is centred on community-based leadership 
and delivery to address environmental and 
sustainable development issues in ecosystems 
involving watersheds and coastal areas 
throughout Atlantic Canada. With broad local 
support, non-profit organizations were 
incorporated at 14 sites across Atlantic Canada. 
At these sites, Environment Canada contributes 
funding, technical and scientific expertise, and 
direct staff support with respect to four broad 
categories of projects relevant to the Canada 
Water Act: clean water, atmospheric emissions, 
toxics, and natural habitat. 


Progress (to March 31, 2005) 


ACAP organizations worked on a variety of 
projects within their local communities. ACAP 
Saint John determined the potential ecological 
effects of creosote contaminated sediments in 
Marsh Creek. They discovered that toxic 
components of creosote were found in the 
tissues of plants in the contaminated section of 
Marsh Creek. The results indicated that there is 
the potential for creosote to be transferred from 
sediments into the food chain by the abundant 
waterfowl that consume the plants in the area. 


A Watershed Enhancement Project in Prince 
Edward Island conducted a variety of stream 
enhancement and riparian zone activities at 
several river systems. This project enhanced 
6-kilometres of stream, planted over 20 000 
large stock trees from a local tree nursery, and 
produced a management plan for the 
Montague/Valleyfield watershed. 


ACAP Cape Breton worked on reducing the 
amount of oil and fuel pumped into marine 
waters from the bilge of recreational and 
commercial boats. Organizers promoted bilge 
socks to boat owners as an inexpensive solution 
to a serious problem and emphasized the 
importance of safe disposal of bilge and bilge 
socks. The campaign gave away 180 bilge socks 
to boaters. In addition, a Water Conservation 
Program focused on protecting public and 
private water supplies in the community as well 
as providing educational campaigns on 
residential septic systems, wells, municipal 
sewage treatment and municipal water 
treatment. 


1.3.2 St. Lawrence Plan 
Background 


Originally launched in 1988, the St. Lawrence 
Plan (SLP) is a Canada—Quebec ecosystem 
initiative to protect, preserve, and restore the St. 
Lawrence River ecosystem. This five-year plan 
has been renewed twice since 1988 and has 
achieved concrete results through concerted 
efforts on the part of federal and provincial 
departments, aided by the private sector, 
universities, research centres, ZIP (Zone 
d’intervention prioritaire [priority intervention 
zone]) committees, non-governmental 
organizations, and riverside communities. Efforts 
are focused on the St. Lawrence River and its _ 
major tributaries, from Lake Saint-Francois at the 
Quebec—Ontario border to the eastern end of the 
Gulf of St. Lawrence. 


Phase Ill of the SLP began in 1998 and 
concluded in March 2003. Discussions 
concerning the renewal of an agreement are 
Ongoing, and a signature is anticipated by the 
end of 2005. 


Progress (to March 31, 2005) 
Accomplishments in 2004—2005 included: 


e Integrated Management of the St. Lawrence 
— Despite the absence of a formal 
agreement, the government partners 
continued with activities related to the 
programs that will be rolled over into the new 
agreement and have begun the development 
of a new concept for the Integrated 
Management of the St. Lawrence (IMSL). The 
Intergovernmental Working Group on the 


IMSL, established at the end of 2003, 
organized, through the Strategies Saint- 
Laurent, a forum on the IMSL, which 
provided an opportunity to take stock of the 
community’s expectations and identify the 
key components for improved governance. 
The Working Group also initiated targeted 
consultations with various organizations 
involved in the IMSL. 


Community Interaction Program — During 
2004-2005, the Community Interaction 
Program supported the implementation of 

51 projects, 20 of which were carried out by 
ZIP committees, and are related to certain 
elements of the Ecological Rehabilitation 
Action Plans in their intervention zones. 
Projects funded by the Community Interaction 
Program covered clean-up activities, shore 
stabilization and revegetation, restoration of 
wetlands and sensitive areas, outreach 
activities, and environmentally-friendly, public 
access to shorelines. 


Ecological Rehabilitation Action Plans — An 
analysis of the results of the Ecological 
Rehabilitation Action Plans was carried out by 
the SLP coordination office. Over 500 
projects have been carried out by ZIP 
committees since the establishment of the 
ZIP program in 1993. The committees have 
demonstrated that they can mobilize and 
unite the community to work toward common 
goals and concrete results. ZIP committees 
have also succeeded in influencing local 
decision-makers with regard to the clean-up 
of water and sediments. 


Youth Programs — Also in the area of 
community involvement and outreach, the 
Biosphere studied the youth outreach needs 
of ZIP committees and developed a proposed 
youth program to be implemented in the 
context of the new SLP Agreement. 


Monitoring the State of the St. Lawrence 
Program — The Monitoring the State of the 

St. Lawrence Program continued its monitoring 
activities and initiated the development of new 
indicators related to land use along the 
shoreline of the Great Lakes—St. Lawrence 
drainage basin and to benthic communities and 
invasive plants in Lake Saint-Pierre wetlands. 
Workshops on invasive aquatic species and on 
the changing state of Lake Saint-Pierre were 
held in December 2004 as part of the 


conference of the Ecological Monitoring and 
Assessment Network. 


e Ecological Integrity— During 2004-2005, 
the partners of the Ecological Integrity 
Consensus Building Committee carried out 
several projects related to the understanding 
of species and their habitats, the 
development and implementation of 
conservation plans, and the network of 
protected sites and species at risk. The 
Technical Working Group on the Environment 
and Wetlands, which has participated in the 
work of the IJC International Lake Ontario— 
St. Lawrence River Study Board since 2001, 
published various articles on the vulnerability 
of certain ecosystem components to 
hydrological conditions. Drafting of a scientific 
summary of the work of Environment Canada 
and its partners on water levels in the 
St. Lawrence has begun. 


e Navigation Committee — The Navigation 
Consensus Building Committee published its 
Sustainable Navigation Strategy and has 
begun development of a standard 
management approach for dredging and 
sediments. A working group made up of 
representatives of the federal and provincial 
governments has reviewed the chemical 
criteria for sediment quality and will publish a 
guidance document in the summer of 2005 
on the integrated management of dredging 
operations in the St. Lawrence. 


e Agriculture Projects — In the area of 
agriculture, Environment Canada continued 
its sampling work at Saint-Anicet and in 
Saint-Francois Bay to study the life-cycle of 
pesticides in marshes. 


1.3.3 Great Lakes Program 
Background 


The Government of Canada launched the Great 
Lakes Action Plan in 1989 to integrate its efforts 
to restore the health of the Great Lakes Basin 
ecosystem. This is a coordinated effort among 
federal departments to ensure that Canada’s 
commitments under the Canada—United States 
Great Lakes Water Quality Agreement (GLWQA) 
are met. The federal Great Lakes Program has 
evolved over time through subsequent renewals 
of the program: in 1994 as Great Lakes 2000; in 
2000 as Great Lakes Basin 2020; and the most 


recent announcement in 2005, to continue work 
to restore AOCs. 


The federal Great Lakes Program is a 
partnership of seven federal departments and 
one federal agency, whose goals are a healthy 
environment, healthy citizens, and sustainable 
communities. Program partners include 
Agriculture and Agri-Food Canada, Environment 
Canada, Fisheries and Oceans Canada, Health 
Canada, Natural Resources Canada, Parks 
Canada Agency, Public Works and Government 
Services Canada, and Transport Canada. This 
coordinated federal program significantly 
bolsters Canada’s efforts to protect and restore 
the Great Lakes Basin ecosystem, particularly in 
combination with Environment Canada’s Great 
Lakes Basin Ecosystem Initiative, which is one of 
five national priority ecosystem initiatives to 
address and solve complex environmental, 
economic, and social issues. 


In addition, the Great Lakes Basin 2020 initiative 
provides $40 million over five years (i.e., 

$8 million annually until March 2005) to restore 
environmental quality in significantly degraded 
AOCs designated under the GLWQA. As well as 
restoring AOCs, the Great Lakes Program seeks 
to engage government, non-governmental 
organizations, and citizens in addressing priority 
threats to the Great Lakes ecosystem, including 
harmful pollutants, loss of fish and wildlife 
habitat, climate change, alien invasive species, 
and population growth and development. 


Federal partner departments’ activities are 
integrated with those of the province of Ontario 
through the 2002 Canada—Ontario Agreement 
Respecting the Great Lakes Basin Ecosystem 
(COA). The governments of Canada and Ontario 
signed their first COA in 1971 to demonstrate 
their joint commitment to stemming the tide of 
environmental degradation within the basin. The 
COA has been renewed several times to reflect 
new challenges and changing conditions within 
the basin. 


The successive COAs represent a successful 
model of federal-provincial cooperation that 
recognizes the shared jurisdiction surrounding 
many of the issues faced within the Great Lakes 
Basin, establishes common goals and results, 
and coordinates actions to eliminate overlap and 
optimize use of resources for maximum results. 
Achievements include reduced levels of many 
pollutants, improved water quality, and restored 
species and their habitats. 


The 2002 COA is guided by the vision of a 
“healthy, prosperous, and sustainable Great 
Lakes Basin for present and future generations.” 
It has enabled the continuation of progress on 
priority issues. Through the COA, both 
governments set out environmental priorities and 
specific goals and actions for the enhancement 
and preservation of the basin’s ecosystem. The 
2002 COA focuses on four major environmental 
priorities that will benefit from federal-provincial 
cooperation and coordinated action. For each 
priority, the COA sets out a series of desirable 
goals and actions to be achieved over the five- 
year duration of the agreement. The four major 
environmental priorities are: 


e cleanup of the remaining AOCs within the 
basin; 


e significant reduction or virtual elimination of 
harmful pollutants within the basin; 


e implementation of a series of binational 
lakewide management plans to address 
problems unique to each of the Great Lakes; 
and 


e improve monitoring and information 
management. 


Signatories to the COA include eight federal 
departments and agencies (Agriculture and Agri- 
Food Canada, Environment Canada, Fisheries 
and Oceans Canada, Health Canada, Natural 
Resources Canada, Parks Canada Agency, 
Public Works and Government Services Canada, 
and Transport Canada) and three provincial 
ministries (Ontario Ministry of the Environment, 
Ontario Ministry of Natural Resources, and 
Ontario Ministry of Agriculture, Food and Rural 
Affairs). 


Progress (to March 31, 2005) 


In February 2005, the Government of Canada 
renewed its Great Lakes Program funding of $40 
million dollars over five years. This funding 
renewal builds on past achievements to improve 
the ecological integrity of the Great Lakes and 
enables continuity in work to restore key AOCs. 


Canada and Ontario have been working 
cooperatively to implement the 2002 COA. It will 
take considerable time, effort, and resources to 
achieve the extensive results set out in the 
agreement. In 2004-2005, with three years of 
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work under the 2002 COA, over 650 projects 
were underway. Steady progress has been 
made in relation to all COA results. 


Accomplishments in 2004—2005 included: 


e Biennial Progress Report — Production for 
the second biennial Progress Report under 
the 2002 COA was initiated. It will describe 
Canada’s and Ontario’s achievements in the 
first two years of the COA and highlight the 
work by governments, industries, non- 
government agencies, and the public, which 
is required to protect and conserve the Great 
Lakes Basin. 


e Pollutant Reductions — Regulatory as well as 
voluntary measures by the public and 
industry have resulted in significant 
reductions in concentrations of harmful 
pollutants since 1988, including high level 
PCBs by 89%, mercury by 84%, 
dioxins/furans by 87%, benzo(a)pyrene by 
45%, and hexachlorobenzene by 68%. 


e Burn it Smart! — In 2004—2005, over 1000 
people attended Burn it Smart workshops in 
Ontario. These workshops help users make 
their wood-burning habits safer, cleaner, and 
more efficient. 


e Reducing Burn Barrel Pollution — In March 
2005, two workshops were held in Thunder 
Bay, Ontario, and Duluth, Minnesota, to 
provide options for reducing pollution from 
burn barrels. Burn barrels or open barrels are 
often used to burn household garbage. They 
are expected to be identified as the largest 
source of dioxin emissions once air emission 
standards for industrial sources are in place. 


e Updating Binational Reports — |n April 2004, 
Updates of the Binational Lakewide 
Management Plan were completed for Lakes 
Superior, Erie, and Ontario, which describe 
the state of each lake, causes of impairment, 
and required actions to restore environmental 
quality. In addition, the 2004 report of the 
Lake Huron Binational Partnership Action 
Plan was completed, which provides 
information on priority issues, trends, goals, 
research, monitoring, on the ground activities, 
and future needs. 


e Great Lakes Sustainability Fund — The Great 
Lakes Sustainability Fund provided 


$4.5 million for fish and wildlife habitat 
rehabilitation, contaminated sediment 
management, and urban and rural 
wastewater control projects. Project partners 
contributed $17 million to the 85 projects 
funded to advance restoration of the Great 
Lakes AOCs. 


Information Management Strategy — In the 
fall of 2004, the Great Lakes Binational 
Monitoring Inventory was launched as a first 
step towards implementing a long-term 
Information Management Strategy for 
monitoring programs in the Great Lakes 
Basin. Since then, over 1 000 programs have 
been added to the Inventory and plans are 
now under way to integrate this system with 
the Great Lakes—St. Lawrence Research 
Inventory coordinated by the Council of Great 
Lakes Research Managers. 


Great Lakes Cooperative Monitoring Initiative 
— The Great Lakes Cooperative Monitoring 
Initiative attempts to address key information 
needs identified by the Lakewide 
Management Plan working groups through 
new monitoring and research on a specific 
Great lake. The expertise and participation of 
agency staff and academia is actively sought 
in designing a program to address that need; 
coordinating these new activities to the extent 
possible with ongoing programs; providing 
seed money and, in some cases, grants to 
conduct the work; arranging for technology 
transfer and sharing of equipment and 
expertise; and, as necessary, arranging for 
data sharing agreements. The Initiative 
focuses on one lake at a time, according to a 
Binational Executive Committee’s endorsed 
rotational cycle. The Cooperative Monitoring 
Initiative’s activities in 2004 focused on Lake 
Erie and examined changes to Lake Erie’s 
ecosystem since the invasion of the zebra 
mussel; mussel distribution and density; and 
changes in lake physics and nutrient content 
since their invasion. 


Lakeviews — Lakeviews is an interoperable 
system of distributed databases linked by 
web services and mapping technologies, 
which serves as a discovery, access, 
visualization, and decision support tool for 
information regarding trends in environmental 
quality. It is designed to provide easy access 
to environmental information using an 
interactive mapping tool and provides a 


snapshot of environmental programs. With 
the architecture already in place for this 
application, the current focus is on content 
development—helping information custodians 
and their clients understand what web 
services are, how to develop them, how to 
use them, and why they are so beneficial. 


e Wetlands: Wet, Wild & Essential — This 
educational, curriculum-based poster was 
produced and distributed to teachers 
throughout the Canadian Great Lakes Basin. 


e Marsh Havens — The fact sheet Marsh 
Havens: Improving Marsh Habitats for Birds 
in the Great Lakes Basin, produced by Bird 
Studies Canada, provides guidance for 
habitat management, conservation, and 
stewardship practices to benefit marsh birds 
in the Great Lakes region. Efforts are linked 
to other conservation efforts aimed at 
enhancing Great Lakes marshes and 
enriching the ecosystem for the health of 
birds, other wildlife, and the many people who 
also rely on the Great Lakes Basin for the 
necessities of life. 


e State of the Lakes Ecosystem Conference — 
The State of the Lakes Ecosystem 
Conference (SOLEC) was established in 
1992 to coordinate reporting on the state of 
health of the Great Lakes Basin ecosystem, a 
requirement under the GLWQA and of the 
International Joint Commission. In January 
2004, at an Indicator Review Workshop, the 
SOLEC indicator suites were revised to 
ensure their continued utility, success, and 
effectiveness to evaluate the current health 
and trends for the Great Lakes. 


1.3.4 Northern Ecosystem Initiative 
Background 


The Northern Ecosystem Initiative (NEI) was 
launched in 1998 and renewed for a second five- 
year mandate in 2003. NEI supports partnership- 
based efforts to improve understanding of 
impacts and adaptation to climate change, 
investigations of local contaminant concerns, 
improved management of resource use 
activities, and development of a northern 
monitoring network in support of status and trend 
reporting. NEI supported projects that addressed 
science and capacity-building needs throughout 
the Canadian North, including Yukon, the 
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Northwest Territories, Nunavut, the lowlands of 
northern Manitoba and Ontario, northern 
Quebec, and Labrador. 


The initiative is guided by the principle of 
sustainable development and follows an 
interdisciplinary scientific approach that also 
seeks to promote the use of local and traditional 
knowledge systems in combination with western 
scientific knowledge and methodologies. 


Progress (to March 31, 2005) 


With funding support from NEI, a number of new 
water-related projects were initiated: 


e Investigation of How Great Bear Lake 
Interacts with the Atmosphere in Relation to 
Climate Change and Local Meterological 
Events — This three-year project will involve 
field measurements, modeling, and the 
participation of local residents. 


e Community-led Research on Climate Change 
Impacts on Drinking Water Quality in 
Nunatsiavut (the Inuit land-claim region of 
Labrador) — The project involves merging 
scientific and traditional Knowledge. Progress 
to date includes the identification of key 
issues on freshwater in Inuit communities, the 
establishment of a network of individuals 
involved in freshwater issues, compilation of 
an English glossary of freshwater terms that 
was translated into Inuktitut, as well as 
Inuktitut terms on freshwater with 
explanations translated to English. 


e Multi-year Project to Develop Tools for 
Setting Thresholds and Ensuring the 
Sustainable Development of Freshwaters in 
Canada’s North — In this initial year, the 
project team conducted a review of 
thresholds currently used for waters in 
Canada, defined the scope of the project with 
input from northern groups, and investigated 
how changes in northern land use affect fish, 
insects (benthic invertebrates), and water 
quality. 


e Multi-year Study on Better Understanding 
Climate-driven Trends in Freshwater Systems 
(physical, biological, geochemical) and 
Evaluation and Refinement of Selected 
Indicators for Ongoing Monitoring — The 
study will contribute to a network of key 
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representative freshwater sites for inter- 
comparative process and modeling studies in 
Canada’s North and the circumpolar north. 
Work to date has focused on the Mackenzie 
Delta Region in the Northwest Territories. 


e Multi-year Study Investigating Potential 
Linkages Between a Warming Climate and 
Increased Levels of Mercury in Northern 
Biota — This study will analyze mercury and 
other toxic metals in muscle tissue of 
archived and newly collected landlocked 
Arctic Char from lakes in Canada’s North. 
Early results confirm that mercury 
concentrations are relatively high in most 
landlocked char. 


e Two-year Study Investigating Mercury Levels 
in Lake Trout from Nunavik, Northern Quebec 
— This study is investigating mercury 
chemical concentration in lake trout and the 
potential related risk exposure to 
communities 


e Two-year Study to Collect and Disseminate 
Information on Waste Management and 
Contaminated Sites within the Yukon River 
Watershed — Progress to date includes a 
series of community meetings to obtain local 
knowledge of previously undocumented sites 
and generate awareness of known sites, and 
development of maps identifying and 
characterizing all sites. 


1.3.5 Georgia Basin Action Plan 
Background 


The federal—provincial GBAP (2003-2008) was 
announced on April 2, 2003, and is a renewal of 
the Georgia Basin Ecosystem Initiative (1998— 
2003). The GBAP is built upon a vision of 
“healthy, productive, and. sustainable 
ecosystems and communities in the Georgia 
Basin” that is shared by Environment Canada, 
Fisheries and Oceans Canada, Parks Canada 
Agency, the British Columbia Ministry of Water, 
Land and Air Protection, and the British 
Columbia Ministry of Sustainable Resource 
Management. The GBAP focuses on the 
following departmental priorities as they pertain 
to clean water: 


e conservation and protection of habitats and 
species; 


reduction of pollutants (including persistent 
organic pollutants and other toxics) in 
municipal wastewater and urban and 
agricultural non-point sources; 


remediation of shellfish growing areas; and 


development and transfer of science, tools, 
and knowledge to support improved decision- 
making towards sustainability in the Georgia 
Basin. 


Regional and transboundary relationships were 
strengthened through the GBAP. Examples 
include the Environment Canada-—U.S. 
Environmental Protection Agency Joint 
Statement of Cooperation on the Georgia Basin 
and Puget Sound Ecosystem, the Fraser Basin 
Council, the Coast Salish Sea Initiative, the 
Pacific Coast Joint Venture, and the emerging 
Biodiversity Conservation Strategy for the 
Greater Vancouver Regional District. 


Progress (to March 31, 2005) 


Accomplishments in 2004—2005 included: 


Stream Condition Assessment — The 
Canadian Aquatic Biomonitoring Network 
(CABIN) approach continues to be 
implemented and expanded in the region to 
assess aquatic ecosystem health. This 
approach is based on assessing the structure 
of stream benthic communities. Twelve water 
quality monitoring sites in the Georgia Basin 
were sampled for biological conditions using 
the CABIN approach for the second 
consecutive year. Temporal changes in the 
reference database were investigated by re- 
sampling 23 reference sites in the Fraser 
Basin, which were last sampled about 10 
years ago. Support was provided for the 
development of tools, such as on-line 
software, analysis reports, and protocols 
manuals, to facilitate CABIN use by 
interested users within and outside of 
government. An agreement was negotiated 
between Environment Canada and the North 
American Benthological Society to develop a 
bi-national Taxonomic Certification Program; 
the U.S. Environmental Protection Agency 
and the U.S. Geological Survey are other 
significant contributors. This national 
approach was promoted by providing advice 
to various new users of CABIN and a training 
workshop for provincial agencies, 


municipalities, First Nations, consultants, and 
stewardship groups. 


Comparing Benthic Biomonitoring Methods — 
Environment Canada, in collaboration with 
regional and municipal partners in the 
Greater Vancouver region, undertook a side- 
by-side comparison of two benthic 
biomonitoring methods for evaluating stream 
health. The two methods are the Benthic 
Index of Biotic Integrity method, which is 
widely used in the Greater Vancouver region, 
and the CABIN approach. This study 
contributed much needed data to the 
discussion of whether the two methods are 
equally able to track changes in stream 
health as watersheds undergo land use 
changes. 


Abbotsford Aquifer Groundwater Monitoring 
— Groundwater samples taken from 

23 locations in the Abbotsford aquifer were 
monitored monthly for nitrate from non-point 
source pollution. Non-point source pollution 
cannot be pinpointed to a source, but 
includes manure, fertilizer, or pesticides 
applied to farm fields, oil leaks from cars, 

and household cleaners that seep into 
groundwater, rivers, and creeks. Elevated 
nitrate concentrations have been measured 
for many years at locations in the aquifer. 
Recent results from the monitoring program 
are available on Environment Canada—Pacific 
and Yukon Region's Environmental Indicators 
website at www.ecoinfo.ec.gc.ca/env_ind/ 
region/nitrate/nitrate_e.cfm and on the water 
quality website at www. waterquality.ec.gc.ca/ 
EN/home.htm.. Environment Canada also 
participated with provincial environment and 
health agencies and a local university in an 
extensive groundwater quality survey 
comprising about 150 sites on the Canadian 
portion of the aquifer. Sampling was 
conducted for nitrate concentrations and 
coliform counts. Results of the survey are 
planned to be reported in 2006. 


Since 1996, Environment Canada has 
implemented, in partnership with other 
federal, provincial, and municipal agencies, 
projects to educate the public on groundwater 
stewardship. Recent efforts have included 
support to the Raspberry Industry 
Development Council's education and 
awareness initiatives. Environment Canada is 
currently working with researchers at Simon 
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Fraser University to develop a model that will 
be used to assess the environmental impacts 
of land use practices and land management 
strategies. Phase One was a groundwater 
flow model, and Phase Two models 
contaminant transport in the groundwater. 
Environment Canada continues to work with 
other agencies and stakeholders to prevent 
nitrate contamination of the aquifer. 


Waterbucket.ca — The Water Sustainability 
Committee of the British Columbia Water and 
Waste Association has developed a web- 
based library, housed on the Waterbucket.ca 
website (www.waterbucket.ca), listing current 
water conservation resources from various 
government and industry publications. A web- 
based user survey was developed to track 
outreach efforts and document who is 
accessing water conservation information and 
for what purpose. 


Water Balance Model — The Water Balance 
Model (www.waterbalance.ca) is an Internet- 
based decision support tool designed to 
enable non-technical users to integrate 
stormwater management with land use 
planning and development decisions. It is a 
publicly accessible tool that allows users to 
quantify the benefits of incorporating various 
source controls for managing stormwater 
runoff volume. Developed by a broad 
partnership of local and senior government 
agencies in British Columbia, including 
Environment Canada, the model was 
launched for British Columbia users in 2003. 
In 2004—2005, the Water Balance Model 
was developed further to allow for national 
application of this stormwater management 
tool. 


Watershed Modeling — A modeling approach 
that will result in predictive scenarios of 
stream flow and water quality is being 
developed and evaluated to support local 
decision-making on small watersheds. 
Hydrologic modeling has begun for two 
watersheds in the Saanich Inlet on 
Vancouver Island and three streams in the 
Lower Fraser Valley. Algorithms for a 
predictive water temperature sub-model and 
for a predictive fecal coliform sub-model have 
been designed. 


Headwaters Model Sustainable Community in 
Surrey — Phase One of the Headwaters 


Model Sustainable Community in Surrey 
project involved the creation of a 
Neighbourhood Concept Plan for East 
Clayton, Surrey. Principles for sustainable 
urban development have been shaped into 
plans through a series of meetings and 
design sessions with different stakeholders, 
as well as design and technical specialists. 
The East Clayton Land-Use Plan was 
adopted by council in late 1999, and the full 
Neighbourhood Concept Plan was approved 
in early 2001. Currently, the City of Surrey, 
along with the Headwaters partners, is 
undertaking Phase Two of the Headwaters 
project, which will develop standards to 
ensure the long-term health of the area’s 
streams and agricultural lowlands, and will 
set a precedent for future development in the 
area. 


e Stormwater Management for Subdivisions — 
This project monitors the hydrologic 
performance of an integrated system of rain 
gardens, infiltration swales (ditches or 
channels with permeable soils that permit 
infiltration into groundwater), and detention 
facilities (storage ponds) installed as 
stormwater source controls in a 393-unit 
residential subdivision. The site drains to 
watercourses that are considered 
environmentally sensitive. This was the first 
year of a three-year monitoring program to 
assess the effectiveness of the project in 
reducing stormwater runoff. 


e Evaluating the Benefits of Green Roofs in 
Stormwater Management — The 
environmental performance of an 
experimental green roof research facility was 
monitored through 2004—2005. The purpose 
was to quantify the capacity of two green roof 
designs to reduce stormwater runoff volume 
and control peak runoff rates, as well as to 
mitigate stormwater quality. The performance 
of the roof designs will be compared against 
performance data from other roofs in the 
Greater Vancouver area and in the Ottawa 
region to understand regional differences in 
roof performance. 


2. Water Research 


This section describes selected research 
activities conducted by the NWRI, the 

St. Lawrence Centre, the Pacific Environmental 
Science Centre, and other research highlights. 


2.1 National Water Research Institute 
Background 


As Canada’s largest freshwater research 
institute, NWRI leads initiatives from five 
locations across the country to protect and 
sustain Canada’s aquatic ecosystems, aquatic 
biodiversity, and the quality and quantity of 
Canadian water resources. NWRI collaborates 
with partners from governments, universities, 
and the private sector to confront Canadian and 
global freshwater problems, and to restore 
damaged sediments, lakes, rivers, groundwater, 
and wetlands. A primary goal is to make timely 
water science information available to science 
users, providing the targeted research results 
needed by environmental policy-makers and 
managers to address specific environmental 
problems. 


Progress (to March 31, 2005) 
Linking Water Science with Water Science Users 


e Threats to Water Availability in Canada — 
Policy and decision-makers, resource 
managers, and the research community all 
need up-to-date information on threats to 
Canadian water resources to help develop 
future research directions and priorities, and 
sound management policies and practices. 
National concern about water quantity issues 
(floods, droughts, glacier retreat, and the 
impacts of climate change) prompted a national 
science assessment in 2004. Threats to Water 
Availability in Canada (www.nwri.ca/threats2full/ 
intro-e.html) was developed by NWRI and the 
Meteorological Service of Canada, Canada’s 
leader in weather forecasting and climate 
science. Written by experts from academia, 
industry, and various levels of government, the 
assessment covers dams, reservoirs and flow 
regulation; droughts; floods; residential/urban 
development; industrial/manufacturing 
demands; mining; climate variability and 
change; and integrated and cumulative 
impacts. Each chapter details current status, 
trends, and knowledge and program needs. 


e Microbial Source Tracking of Sources of Fecal 
Contamination — Municipal, provincial, and 
federal water quality decision-makers across 
Canada are increasingly interested in the 
emerging field of Microbial Source Tracking 


(MST) for identifying sources of fecal 
contamination responsible for beach and 
shellfish closures, boil water advisories, etc. 
Determining waterborne pathogen risk and 
enhancing targeted and cost-effective 
corrective actions are driving much of this 
need. In another of the NWRI-led Science- 
Policy Workshop series, key Canadian, U.S. 
and international experts assessed the state of 
MST science, concluding that while MST offers 
much promise, the field is still in development. 
Information on the state of the MST science, 
readiness for application, recent initiatives, and 
drivers and needs across the country was 
provided to scientists and users.(www.nwri.ca/ 
microbialsourcetracking/intro-e. htm!) 


Lake Winnipeg — Gathering Information — 
Preparing for Action 


e Excessive nutrient levels in Lake Winnipeg 
and the resulting changes in water quality 
are a cause of growing government and 
public concern. NWRI scientists, in 
collaboration with Natural Resources 
Canada and Fisheries and Oceans Canada, 
conducted a study of dated sediment cores 
to reconstruct the history of nutrient loading 
and trophic conditions in Lake Winnipeg 
(bottom sediments are known to provide a 
valuable record of changes in a lake). They 
found that although several prominent 
phosphorus peaks occurred over a 700-year 
history, resulting from alteration of dry and 
wet cycles, there was a steady increase in 
phosphorus concentrations from the 1930s 
due to anthropogenic activities in the 
watershed. Work will continue to gather 
information required to identify actions 
needed to restore the water quality of Lake 
Winnipeg and its watershed. 


National Acid Rain Science Assessment 


e NWRI experts on acidifying pollution 
produced major components of the 2004 
Canadian Acid Deposition Science 
Assessment, which is quantifying and 
predicting acid rain effects on aquatic 
ecosystems: Effects on Aquatic Chemistry 
and Biology; Recovery of Aquatic 
Ecosystems; and Critical Loads: Are They 
Being Exceeded? (www.msc-smc.ec.gc.ca/ 
saib/acid/assessment2004/summary/ 
summary_e.htm/) 


Working with Other Federal Departments to 
Protect Water Quality 


e Watershed Evaluation of Beneficial 
Management Practices — The Agriculture and 
Agri-Food Canada project, Watershed 
Evaluation of Beneficial Management 
Practices, is a four-year initiative that began in 
summer 2004 to evaluate effects of 
agricultural beneficial management practices 
on water quality, from both an environmental 
and economic standpoint. Seven watersheds 
are involved: Salmon River Watershed, near 
Salmon Arm, B.C.; Lower Little Bow 
Watershed, near Lethbridge, Alta.; South 
Tobacco Creek Watershed near Miami, Man.; 
South Nations watershed, near Ottawa, Ont.; 
Bras d'Henri watershed south of Quebec City, 
Que.; Black Brook watershed near Grand 
Falls, N.B.; and Thomas Brook watershed 
near Berwick, N.S. Environment Canada is 
contributing watershed management and 
water quality expertise. 


e Canadian Recreational Water Quality 
Guidelines — NWRI was invited to participate 
in Health Canada's newly formed Working 
Group on Recreational Water Quality to 
review scientific knowledge generated since 
the last time the Guidelines for Canadian 
Recreational Water Quality were published in 
1992. This includes new knowledge in areas 
such as microbiology (e.g. emerging 
waterborne pathogens and microbial source 
tracking), molecular biology (e.g. rapid 
microbial detection methods), and microbial 
ecology (e.g. persistence of E. coli in beach 
sand). The Working Group is made up of 
representatives from the provinces and the 
U.S. Environmental Protection Agency. 
Revised Guidelines wil! be provided to the 
Federal/Provincial/Territorial Committee on 
Health and the Environment for approval in 
2006. (www.hc-sc.gc.ca/ewh-semt/ 
water-eau/recreat/index_e.html) 


Working with Provinces — Source Water 
Protection in Ontario 


e The Water Well Data Improvement Project of 
the Ontario Ministry of the Environment aims 
to produce an authoritative version of the 
Ministry's Water Well Information System to 
be used in source water protection planning 
initiatives. NWRI researchers with experience 
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in the use of water well information in regional 
groundwater studies are providing expertise 
through the External Advisory Committee to 
the project. In the longer term, the project will 
guide the development and maintenance of 
the Water Well Information System. 

(groups. projectforum.com/wwdip/28) 


Working with Municipalities — Urban Water 
Management 


e NWRI shared expertise on innovative methods 
for stormwater control with the Federation of 
Canadian Municipalities /National Research 
Council Working Group, charged with 
developing a best practice document on 
stormwater control in Canada. The report will 
help municipal water managers in addressing 
sustainability and infrastructure issues related 
to stormwater runoff from urban areas. 

(www. infraguide.ca/bestPractices/ 
PublishedBP_e.asp#sw) 


Savings from Greening Federal Facilities 
Support Water Research 


e Energy conservation initiatives at the Canada 
Centre for Inland Waters achieved ongoing 
savings of about $1 million, which was 
reinvested into priority water research 
programs. Greenhouse gas emissions have 
been reduced by about 6 700 tonnes per year. 
This equates to an individual achievement of a 
reduction of about 10 tonnes per federal 
employee at the Centre. (www.nwri.ca/ 
whatsnew/greenhousegas/greenhouse-e. html, 
www.nwri.ca/whatsnew/FBI/fbi-e. htm!) 


2.2 St. Lawrence Centre 
Background 


The St. Lawrence Centre has carried out a 
number of major studies since 1993 on the state 
of the St. Lawrence River ecosystem, including 
water quality monitoring and a mass balance 
study of chemical contaminants. In December 
1998, a new strategic plan for research was 
approved and implemented. In 2002—2003, the 
plan was reviewed and updated and the Centre 
introduced a new program that is focusing on 
the evaluation of urban wastes, in-depth 
understanding of the biodiversity of the 

St. Lawrence River and pressures on it, and the 
long-term monitoring of the state of the river. 


Progress (to March 31, 2005) 


The current year marks the first year of 
consolidation of work in the context of new 
research programs. Ongoing and new research 
programs in 2004—2005 included: 


Impacts of Water Level Fluctuations on River 
Biodiversity — The analyses for the study on 
changes in water level and the testing of the 
St. Lawrence hydrological model have been 
completed. Information on aquatic plants, fish 
populations and bird communities, including 
species at risk, was validated, and key 
indicators were chosen for the evaluation and 
formulation of regulation plans. 


In the context of the effect of changes in 
water levels, other input in the form of socio- 
economic surveys of water use (impact on 
pleasure boaters, infrastructures, and tourism 
related to pleasure boating) were also 
incorporated in the hydrological model. 


In collaboration with the Ontario Region and 
U.S. partners in efforts to support the 
International Joint Commission, an initial 
series of preliminary plans was developed on 
the basis of the indicators chosen, and 
evaluated according to their individual 
performance in terms of meeting 
requirements related to environmental and 
socio-economic components. 


A study focusing specifically on wetlands and 
invasive plants was conducted in the 
Boucherville Islands, and a more accurate 
account prepared of sediment contamination 
in Lake Saint-Francois during the 1990s. As 
an aquatic species that has reached the 
Richelieu River, a gateway to the 

St. Lawrence, the zebra mussel was also 
monitored. 


New organisms were examined for the impact 
of pesticides as endocrine disruptors affecting 
reproduction. 


State of the St. Lawrence River — Activities 
on the state of the St. Lawrence were carried 
out through federal—provincial collaboration 
involving long-term monitoring of the St. 
Lawrence River system's main environmental 
components. 


In 2004—2005, Environment Canada 
organized an initial series of workshops to set 
ecological targets for the St. Lawrence, along 
with thematic workshops on invasive plants 
and the state of Lake Saint-Pierre. The 
workshop results are posted online at 
www.s/v2000.qc.ca. 


Water quality, wetland, and sediment 
monitoring was also consolidated through 
another year of data collection. Historical data 
were also recovered with a view to improving 
time sequences of available information and 
supporting the development of enhanced 
databases. 


Monitoring of water quality and toxic 
substances (e.g. heavy metals) in the 

St. Lawrence was consolidated through a 
second year of data collection on inflow from 
the Ottawa River, and through the monitoring 
of pesticides in Lake Saint-Pierre, including 
sampling stations affected by agricultural 
pressures (Yamaska, Richelieu and Nicolet 
as well as discharge from the lake to the 
south shore). 


In cooperation with the Universite de 
Montréal and the Quebec Ministry of the 
Environment, an initial round of sampling was 
conducted in the context of the CABIN 
protocol to form the core of a new network to 
monitor benthic communities in the 

St. Lawrence. 


An initial feasibility study was initiated in 
Lake Saint-Pierre for an integrated 
biodiversity indicator covering conditions 
related to water quality, sediments, plants, 
and anourans (frogs and toads). 


Urban Pollution — In 2004—2005, new data 
were collected in close collaboration with the 
Montréal Metropolitan Community and 
university partners. Close cooperation with 
the authority responsible for the wastewater 
treatment plant continued and fostered the 
establishment of a new closed-circuit 
laboratory to conduct ecotoxicological 
analyses and help develop disinfection 
technology tailored to wastewater quality. 
Several scientific articles were published. 
Work included: 


- continued study of endocrine disturbances 
and the potential feminization of certain 


organisms exposed to urban effluents 
(impact of urban sewage on fish and 
molluscs); 


- continued evaluation of the presence of 
nonylphenol surfactants (endocrine 
disruptors) in urban effluents (source, 
transport, and fate of endocrine-disrupting 
chemicals); 


- development of new ecotoxicological tests 
and biomarkers; and 


- studies of the numerous physiological 
consequences of minnows (Notropis 
hudsonius) when exposed to 
xenoestrogens under natural conditions. 


With a view to a joint project with the NWRI 
and a tie-in with the Great Lakes, the health 
of the spottail shiner, a reference species for 
Lake Ontario and Lake Erie AOCs, was 
monitored. The work was done in the 

St. Lawrence and the Richelieu rivers. 


The Urban Effluents Program at the 

St. Lawrence Centre is leading projects 
related. to new environmental issues carried 
out in cooperation with the Montréal 
Metropolitan Community, the Institut national 
de la recherche scientifique—Institut Armand- 
Frappier, and the Government of Quebec 
(Quebec Ministry of the Environment and 
Société de la faune et des parcs du 
Québec). Concordia University, the 
Université de Montréal, and the Université 
du Québec a Montréal were also involved. 
Another link was established this year with 
the Réseau de recherche en écotoxicologie 
du Saint-Laurent, including cooperation with 
the Maurice Lamontagne Institute (Mont-Joli) 
and the Institut scientifique des Sciences de 
la mer (Université du Québec a Rimouski) to 
facilitate the integration of approaches in 
freshwater and marine environments. 
Finally, there was collaboration with NWRI 
and the Institute for Inland Fisheries in 
Potsdam-Sacrow, Germany, St. Mary’s 
University in Halifax, the University of 
Waterloo, Environment Canada’s Moncton 
office, and the National Wildlife Research 
Centre in Ottawa. 


e Partnerships — Under a program on the 
impacts of water level fluctuations, research 
projects were undertaken with the Quebec 
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provincial government (Société de la faune et 
des parcs du Québec), universities 
(Université de Montréal and Universite du 
Québec a Montréal), and regional 
components of Environment Canada 
(Meteorological Service of Canada, and the 
Canadian Wildlife Service). Close scientific 
cooperation also exists with Environment 
Canada—Ontario Region as part of the current 
review of the Lake Ontario and St. Lawrence 
River regulation plan. Work is moving forward 
in this third year of the plan of study, and the 
first scientific results are being published. 


With respect to biodiversity, many 
partnerships have been established in the 
various research areas with Quebec 
universities (McGill, Laval, Université de 
Montréal, Université du Québec a Montréal, 
and Université du Québec a Trois-Riviéres). 
Post-graduate students have taken part in the 
development of research and also increased 
their expertise. The Pesticide Science Fund 
has also contributed. 


The Collaborative Mercury Research Network, 
which is funded by the National Research 
Council of Canada, has approximately 

20 researchers taking a multidisciplinary 
ecosystem approach to the impact of the 
presence of mercury in the environment. The 
Meteorological Service of Canada’s significant 
contribution to maintaining the integrated 
research station in Saint-Francois Bay (Lake 
Saint-Pierre) continued in 2004—2005. One of 
the network’s research themes is a better 
scientific and ecosystem understanding that 
could lead to modeling of the movement of 
mercury between air, water, soil, and 
vegetation. 


2.3 Pacific Environmental Science Centre 
Background 


The Pacific Environmental Science Centre of 
Environment Canada’s Science and Technology 
Branch has conducted a number of studies since 
2003 on the toxicology and chemistry of fresh 
and marine water in the Georgia Basin. As 
projects under the GBAP, these studies have 
focused on emerging environmental concerns to 
water, such as endocrine disruptor effects on 
aquatic organisms as a result of exposure to 
varying concentrations of municipal, agricultural, 
and industrial effluents. 


Progress (to March 31, 2005) 


A particular focus of these studies has been the 
emerging toxicological issue of endocrine 
disruptor effects on fish as a result of exposure 
to low concentrations of pharmaceuticals and 
personal care products in water bodies. Effluents 
and receiving waters were tested to measure 
biological genetic effects on fish using the state 
of science gene microarray technology 
(genomics). Chemical analysis profiling to 
determine concentrations of acid-based drugs, 
antibiotics, estrogenic compounds, and 
fragrance compounds has always been 
conducted in parallel with the biology. Results 
from these studies will determine if receiving 
water concentrations of effluent are capable of 
causing endocrine disruptor effects on fish. The 
studies were conducted in cooperation with the 
Capital Regional District of Victoria and the 
Greater Vancouver Regional District. 


The Pacific Environmental Science Centre 
laboratory is also collaborating with the 
University of Victoria to study amphibian-based 
molecular effects of effluents on thyroid hormone 
action. This work is supported by a Natural 
Sciences and Engineering Research Council 
strategic grant. 


Ongoing research programs included: 


e Bacterial Source Tracking in Marine and 
Freshwater Systems — Using a DNA-based 
method, samples from fresh and marine 
water from locations in British Columbia are 
tested to identify sources of fecal 
contamination. This unique water quality tool 
helps pollution abatement managers at 
Environment Canada Shellfish Monitoring 
Program, British Columbia Ministry of Water, 
Land and Air Protection, First Nations, and 
several regional health authorities to 
determine sources of fecal contamination. 
The laboratory is working with the University 
of Oregon to develop additional genetic 
sequences (primers) to expand the current 
capabilities of the existing method. The 
laboratory is collaborating with researchers at 
the University of Victoria under a Canadian 
Institutes of Health Research grant to further 
develop the method. 


¢ Coalbed Methane Water Toxicological Study 
— Since the fall of 2004, the Pacific 
Environmental Science Centre has been 


conducting studies for the British Columbia 
Ministry of Energy and Mines (Oil and Gas 
Division) on the potential toxicity of 
groundwater associated with coalbed 
methane mining. This new mining activity has 
the potential to be very extensive in British 
Columbia. Limited water quality information is 
available on the water associated with 
coalbed methane. Studies will determine the 
toxicity of extracted water to several species 
of aquatic organisms. Additionally, the study 
will aid in the establishment of water quality 
guidelines for coalbed methane mining 
operations. 


2.4 Other Research Highlights 


Environment Canada conducts many water- 
related investigations in addition to the research 
undertaken at the major institutes. 
Interdisciplinary projects and studies are often 
fostered in partnership with educational 
institutions or the institutes, or agencies of other 
governments and federal departments. 


This section highlights examples of water 
research activities not reported elsewhere in the 
text. Although not comprehensive, the selections 
are representative of some of the activities being 
undertaken. 


2.4.1 Hydrometeorology and Arctic 
Laboratory 


Background 


In April 2004, work began on establishing the 
Hydrometeorology and Arctic Laboratory (HAL). 
First announced by the Environment Minister in 
2003, this laboratory is part of a national network 
of laboratories designed to complement 
Environment Canada’s existing science and 
technology infrastructure for atmospheric and 
hydrologic research. The hydrometeorology 
component of the laboratory, based in 
Saskatoon, is designed to take advantage of the 
facilities and expertise already in place at NWRI. 


A client planning workshop, held in Saskatoon in 
January 2004, established the following priority 
areas for work: 


e Support to the Operational Hydrology 
Community — Develop products and real- 
time information on precipitation (including 
intensity), evaporation (open water and land 
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surface), sublimation, evapotranspiration, 
solar radiation, and soil moisture. 


e Modeling Research — Employ a coupled 
models approach for modeling prairie 
watersheds and support for prediction in 
ungauged basin studies. 

Precipitation and Storm Studies — Conduct 
research into radar derived quantitative 
precipitation estimates and analysis of major 
storms and extreme precipitation events. 


e Precipitation Estimates — Conduct radar— 
Quantitative Precipitation Estimation 
validation and snowfall estimates. Conduct 
snow water equivalent research and 


mapping. 


e Evaporation and sublimation studies — 
Research the contribution of 
evapotranspiration to convection. 


Progress (to March 31, 2005) 


An investment has been made in computer 
server infrastructure designed to enhance 
research on hydrological modeling. In 
conjunction with this investment, a three-year 
contract was signed with the University of 
Waterloo for cooperative hydrologic model 
development. The computer facility became 
operational in late spring with help from 
Canadian Meteorological Centre and Waterloo 
and is currently conducting research employing 
the WATFLOOD and WATCLASS coupled 
models. 


Activities underway in 2004-2005 included the 
following: 


e Worked with Canadian Meteorological Centre 
and Water Survey Directorate to develop 
gridded data products derived from the GEM 
model for testing. A meeting was held in 
October involving representatives from 
Canadian Meteorological Centre, NWRI, 
HAL, hydro companies, and provincial flood 
forecasting agencies to establish protocols 
and workplans for testing these products. 


e Participated in the formation of a Canadian 
team for hydrological ensemble prediction 
experiment (HEPEX) in conjunction with the 
Canadian Meteorological Centre. An 
ensemble prediction system involves multiple 
predictions from a group of slightly different 
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initial conditions and/or various versions of 
computer models. Ensembles can be used by 
forecasters as a tool to help measure the 
probability or likelinood of a forecast. 


e Continued work on research into improved 
land surface model representations 
employing WATCLASS and testing of the 
newer WATISBA model. Work will focus on 
improved snow and ice representation and 
will focus on northern basins. 


e Applied the WATFLOOD and WATISBA 
models to a Great Lakes flow forecasting 
system as part of larger operational hydrology 
program. 


e Participated in the Prairie Drought Study. 


e Worked on establishing “super sites” within 
existing GEM-Limited Area Model domains in 
conjunction with other partners. 


e Worked with the University of Manitoba and 
the City of Winnipeg to employ the radar 
network and high resolution rain gauge 
network data in an effort to improve 
Quantitative Precipitation Estimation. If 
successful, this project will be expanded to 
incorporate radar and rain gauge data from 
other cities. 


2.4.2 Integrated Modeling of the St. Lawrence 
River 


Background 


Since 1997, the Hydrology Section of the 
Meteorological Service of Canada—Quebec 
Region has been working with partners on 
numerical modeling of the St. Lawrence River 
between Cornwall and Trois-Rivieres. The 
models provide a better understanding of the 
physical and biotic environment of the river and 
how it is used. This work is part of an effort to 
understand the interactions that exist among the 
following: 


e pressures resulting from climate change and 
from natural and anthropogenic changes (e.g. 
hydro-electric developments and construction 
of port infrastructures). With the 
implementation of the website of Quebec’s 
climate change impacts and adaptation 
resource centre (www.criacc.qc.ca) in 2000, it 
is possible to more closely monitor climate 


change in Quebec, and more specifically in 
the St. Lawrence watershed; 


e physical characteristics of the river 
environment (e.g. flows, levels, currents, 
temperatures, substrates, and banks); 


e chemical characteristics of the water (e.g. 
turbidity, colour, and presence of pollutants); 
and 


e life in the river environment, whether it be 
human (social, economic, or recreational 
use), plant (aquatic or emergent vegetation), 
or animal (aquatic and riparian wildlife). 


In the context of this approach, the physical 
environment of the river is considered the focal 
point of exchanges within the ecosystem. The 
approach lends itself well to quantification of the 
impacts of fluctuating flow and water levels on 
the various ecosystem components in the 

St. Lawrence River. 


In its research and development of the 

St. Lawrence River ecosystem, the Hydrology 
Section of the Meteorological Service of 
Canada—Quebec Region collaborates with 
several organizations, including the Société de 
la faune et des parcs du Québec, the Quebec 
Ministry of the Environment (Water Environment 
Directorate), the regional branches of 
Environment Canada (Conservation Branch, 
Canadian Wildlife Service, St. Lawrence Centre), 
the Canadian Coast Guard (Laurentian Region), 
universities (Universite du Québec a Trois- 
Rivieres, Institut national de recherche 
scientifique — Eau, et Ecole Polytechnique), and 
the IJC. 


Progress (to March 31, 2005) 
In 2004—2005, the development of fluvial 


hydrodynamic model for diverse hydrological 
conditions was continued. Preliminary 


simulations were conducted for Lake des Deux- 
Montagnes and La Prairie Basin. Hydrodynamic 
models between Montréal and Trois-Riviéres 
were refined to include the hydrologic effect of 
the existing bridge pillars localized in the river 
(e.g. Laviolette bridge) Several parameters were 
modeled by whole area simulations. Modeling 
improvements were made to include light 
penetration in the water column and water 
temperature distribution. This last parameter will 
become important in the next few years in 
dealing with complex problems related to 
nutrients, primary productivity, and 
eutrophication phenomena. 


An integrated physical and biological modeling 
system was developed and implemented, which 
permits the evaluation of subsequent impacts of 
changing hydrology on river ecosystems. This 
allowed for the development and calibration of 
vegetative models that helps to predict the 
changes for the main categories of wetlands. 
Following this development, in collaboration with 
many federal and provincial partners, various 
wildlife models were developed which allowed 
the assessment of impacts of flow management 
of the St. Lawrence River by the International 
Joint Commission. This work has been 
highlighted in several publications and was the 
focus of a special session at an international 
workshop on eco-hydrology in Spain. 


2.4.3 Climate Change, Impacts, and 
Adaptation 


In 2004—2005, as part of the support provided to 
the consensus building committees of the 

St. Lawrence Plan, collaboration was initiated 
between the St. Lawrence Centre and the 
Canadian Coast Guard — Quebec Region, to 
study climate change adaptation options for 
commercial shipping. The project is funded by 
the Climate Change Action Fund and the 
Quebec-based Ouranos Consortium. 
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PUBLIC INFORMATION PROGRAM 
(Part IV of the Canada Water Act) 


Background / Progress (to March 31, 2005) 
1. Freshwater Website 


The Freshwater Website (www.ec.gc.ca/water) 
continues to provide basic information on a wide 
range of water-related topics, comprehensive 
educational materials (e.g. water fact sheets, A 
Primer on Fresh Water, Explore Water with Holly 
Heron, and Let's Not Take Water for Granted — 
A Resource Guide), and the full text of key water 
publications (e.g. the Federal Water Policy, the 
Canada Water Act Annual Report, and reports 
on water use and pricing). In addition, the links to 
specific issues at other governmental and non- 
governmental sites across the country continue 
to be regularly updated and expanded, as does 
the calendar of water-related conferences and 
events. The site is heavily used (averaging over 
100 000 visits each month) and is often 
referenced on other websites and in print 
material produced by other agencies. 


In December 2004, a new product entitled Did 
You Know? Freshwater Facts for Canada and 
the World was released on the website. This 
collection of over 150 facts from reputable 
national and international sources is highlighted 
by 30 colourful and instructive infographics. 
Other additions to the site included six case 
studies highlighting best practices on source 
water protection in Canada, the 2001 Municipal 
Water Use Database and summary report, and 
an aid for finding freshwater maps in The Atlas of 
Canada. 


2. Water Survey of Canada Website 


The Water Survey of Canada is the national 
agency responsible for the collection, 
interpretation, and dissemination of standardized 
water resource data and information in Canada. 
In the case of Quebec, the province collects 
water resource data for the Water Survey of 
Canada. The Water Survey of Canada plays a 
major role in the activities of numerous 
international and interprovincial boards and 
commissions involved in the management of 
Canada’s water resources. It is the designated 
agency responsible for water resource 
monitoring in support of interjurisdictional 
agreements and treaties. 
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Each year, Environment Canada produces a 
national hydrometric database (HYDAT) CD- 
ROM, which provides access to the National 
Water Data Archive. The archive contains daily, 
monthly, and instantaneous data for stream flow, 
water level, and sediment data for over 

2 500 active and 5 500 discontinued hydrometric 
monitoring stations across Canada. Using a 
Windows-based software interface, users have 
the ability to retrieve, view, subset, download, 
and print selected data from the CD-ROM. The 
HYDAT software page contains tips for users, 
answers to frequently asked questions, and 
information on the latest version of the software. 
The data contained on HYDAT can also be 
downloaded directly from the Water Survey of 
Canada website (www.wsc.ec.gc.ca/products/ 
main_e.cfm?cname=products_e.cfm). 


3. Environment Canada’s Biosphére 


Environment Canada’s Biosphere is an 
interpretation centre designed to help young 
Canadians become aware of water and 
ecosystem issues in the Great Lakes and the 
St. Lawrence. In 2004—2005, 61.000 visitors, 
including 28 500 children, took part in 
educational programs or toured exhibitions. One 
exhibition, VIGILI URBANI, used images of fire 
hydrants, symbols of the availability of water in 
urban areas, to address the issue of drinking 
water conservation. 


In 2004—2005, the Biosphere developed an 
exhibition on the Great Lakes—St. Lawrence 
Basin. Several models and interactive games 
were produced to help convey a better 
understanding of water-level issues and the 
complexity of the system. Two other exhibits 
were developed and made available to visitors: 
one on the architect of the Biosphére, 
Buckminster Fuller, and the other entitled “Water 
Wonders!” on experimentation and interactions 
with water. A new water experimentation 
laboratory was also created. The Freshwater 
Fish Ecowatch Network continued and expanded 
its activities in Quebec, as did the project, Adopt 
a River, undertaken in cooperation with the 
Comité de valorisation de la riviere Beauport. 


4. RésEau — Building Canadian Water 
Connections 


Implementation of the first phase of the RéesEau 
Government On-Line project began and will 
continue for a two-year demonstration period 
ending on March 31, 2006. Aiming to establish 
partnerships and projects to demonstrate the 
sharing, discovery, access, and use of water 
information over the Internet, ResEau's user- 
driven focus targets information for a wide range 
of generalists and specialists, from high school 
level youth to water resource managers. A 
Partnership Fund has been established to 
promote collaboration among distribution 
networks of partners. Four projects in support of 
water outreach and community engagement 
activities were funded in 2004—2005. 


5. Canadian Digital Drainage Area Framework 


A partnership between Environment Canada, 
Statistics Canada, Natural Resources Canada, 
and Agriculture and Agri-Food Canada was 
initiated in 2001 to collaborate on the 
development of the Canadian Digital Drainage 
Area Framework. The framework is a spatial 
database consisting of several layers of 
hydrological features, including rivers, lakes, 
and watershed boundaries, that is designed to 
support water-related research and analysis. 


The framework was released online in June 
2003, the result of nearly three years of federal 
collaboration and consultation with several 
provincial agencies. This national framework is 
a welcome tool for the planning, analysis, and 
management of environmental monitoring 
networks and is also an excellent means of 
reporting data, information, and knowledge 
about watersheds at regional, national, and even 
continental scales. The data can be easily 
imported into standard geographical information 
systems. The framework is available at 
www.geogratis.cgdi.gc.ca/cif/en. 


6. Pacific and Yukon Region 


The Aquatic Sciences Section in the 
Environmental Conservation Branch encouraged 
environmental stewardship among the public by 
informing them of emerging environmental 
issues, ecological connections in the 
environment, and stewardship programs. 
Examples of public information sharing include: 


e An Interactive Pollution Model — This 
website provides a do-it-yourself guide for 
building an interactive pollution model of a 
community (www.pyr.ec.gc.ca/EN/IPM). 


e Discover Your Estuary — This online 
resource provides a guide to understanding 
and exploring the aquatic environment of the 
Fraser River Estuary (www.pyr.ec.gc.ca/ 
EN/DYE/index.shtml). 


e The Pacific and Yukon Water Quality 
Monitoring Program — This website provides 
access to federal-provincial-territorial water 
quality data, guidelines, reports, publications, 
links to stewardship programs, and online 
resources for designing a water quality 
monitoring program (waterquality.ec.gc.ca/ 
EN/home.htm). 


e Workshops on Environment Canada's CABIN 
Network — CABIN training workshops have 
been given in the Pacific and Yukon Region 
since 2003 to a wide audience to encourage 
the use of the standardized protocols for 
collection and analysis of data for stream 
bioassessment (cabin.cciw.ca/application/ 
welcome.asp?Lang=en). 
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APPENDIX A 


AGREEMENTS 


The following Canada Water Act Agreements! were ongoing during 2004-2005: 


Apportionment and Monitoring Programs 


Agreements on water quantity surveys with 
all provinces and with Indian and Northern 
Affairs Canada for the territories 


Canada—Quebec Protocol on Administrative 
Arrangements under the Canada—Quebec 
Agreement on Hydrometric and 
Sedimentological Networks in Quebec 


Master Agreement on Water Apportionment 
in the Prairie Provinces (Prairie Provinces 
Water Board) 


Water quality monitoring agreements with 
British Columbia, Newfoundland and 


Labrador, New Brunswick, Manitoba, Yukon, 


and Northwest Territories 


Agreement Respecting Ottawa River Basin 
Regulation 


Canada—Quebec State of the St. Lawrence 
Monitoring Program (www.s/v2000.qc.ca/ 
plan_action/phase3/biodiversite/ 
suivi_ecosysteme/accueil_a.htm) 


Water Management Programs 


Mackenzie River Basin Transboundary 
Waters Master Agreement 


" For which Canada Water Act authority exists (in most cases, by Order in Council). 
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APPENDIX B 


FOR MORE INFORMATION 


Selected Web Sites 


Clean Water 
www.ec.gc.ca/water_e.html 


Centre de ressources en impacts et adaptation 
au climat et a ses changements (in French only) 
www.criacc.qc.ca/index_e.html 


Freshwater Website (including Canada Water 
Act annual reports) 
www.ec.gc.ca/water/e_main.html 


Weather and Meteorology 
www2.ec.gc.ca/weath_e.html 
Research Institutes 


National Water Research Institute 
www. nwri.ca/nwri-e. html 


St. Lawrence Centre 
www.qc.ec.gc.ca/csi/acc/csl001_e.html 


Ecosystem Initiatives 


Atlantic Coastal Action Program 
atlantic-web1.ns.ec.gc.ca/community/acap/ 


Canada—Quebec Agreement St. Lawrence 
Vision 2000 
www.s/v2000.qc.ca 


Georgia Basin Ecosystem Initiative 
www.pyr.ec.gc.ca/GeorgiaBasin/index_e.htm 


Great Lakes Program 
www.on.ec.gc.ca/water/greatlakes/intro-e.html 


Northern Ecosystem Initiative 
www.pnr-rpn.ec.gc.ca/nature/ecosystems/ 
nei-ien/index.en.html 


Federal Departments 


Agriculture and Agri-Food Canada 
www.agr.gc.ca/index_e.php 


Fisheries and Oceans Canada 
www.dfo-mpo.gc.ca/home-accueil_e.htm 


Health Canada 
www.hc-sc.gc.ca/index_e.html 


Indian and Northern Affairs Canada 
www.ainc-inac.gc.ca/index_e.html 


Natural Resources Canada 
www.nrcan-rncan.gc.ca/inter/index_e.html 
Federal—Provincial-Territorial Council 
Canadian Council of Ministers of the 
Environment 

www.ccme.ca/about 


Interprovincial River Boards 


Lake of the Woods Control Board 
www.lwcb.ca/ 


Mackenzie River Basin Board 
www.mrbb.ca 


Ottawa River Regulation Planning Board 
www. ottawariver.ca/emain.htm 


Prairie Provinces Water Board 
www.pnr-rpn.ec.gc.ca/water/fa0 1/index.en.htm! 
International Organizations 


Arctic Council 
www.arctic-council.org 
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International Joint Commission 
www.ijc.org/en/home/main_accueil.htm 


United Nations Environment Programme: GEMS/ 
Water Global Environment Monitoring System 
www.gemswater.org 

United Nations University: International Network 
on Water, Environment and Health 
www.inweh.unu.edu/inweh 


Associations, Networks, and Journals 


Canadian Water Resources Association 
www.cwra.org 


Canadian Water and Wastewater Association 
www.cwwa.ca/home_e.asp 
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Ecological Monitoring and Assessment Network 
www.eman-rese.ca/eman 


Federation of Canadian Municipalities 
www.fcm.ca/english/main.html 


Great Lakes Information Network 
www.great-lakes.net/ 


HYDAT (Meteorological Service of Canada) 
www.wsc.ec.gc.ca/products/ 
main_e.cfm?cname=products_e.cfm 


Water Quality Research Journal of Canada 
(Canadian Association on Water Quality) 
www.cciw.ca/waqrjc/ 


WaterCan 
www. watercan.com/ 


General Information 


Boundary Water Issues Division 
Meteorological Service of Canada 
Environment Canada 

Ontario 

Canada Centre for Inland Waters 
867 Lakeshore Road 

Burlington, ON L7R 4A6 

Tel.: 905-336-4712 

Fax: 905-336-8901 


Environmental Stewardship Branch 
Sustainable Water Management Division 
Environment Canada 

Ottawa, ON K1A 0H3 

Tel.: 819-997-2307 

Fax: 819-994-0237 


Prairie Provinces Water Board 
Transboundary Waters Unit 
Environment Canada 

Prairie and Northern 

2365 Albert Street, Room 300 
Regina, SK S4P 4K1 

Tel.: 306-780-6042 

Fax: 306-780-6810 


Publications (Public Information Program) 


Inquiry Centre 

Environment Canada 
Ottawa, ON K1A 0H3 

Toll free: 1-800-668-6767 
Local: 819-997-2800 

Fax: 819-994-1412 

E-mail: enviroinfo@ec.gc.ca 


Science Liaison Branch 

National Water Research Institute 
Environment Canada 

Canada Centre for Inland Waters 
867 Lakeshore Road, P.O. Box 550 
Burlington, ON L7R 4A6 

Tel.: 905-336-4503 

Fax: 905-336-6444 

E-mail: nwriscience.liaison@ec.gc.ca 


Science Liaison Branch 

National Hydrology Research Centre 
Environment Canada 

11 Innovation Boulevard 

Saskatoon, SK S7N 3H5 

Tel.: 306-975-5779 

Fax: 306-975-5143 


Inquiries 


St. Lawrence Centre 
Environment Canada 

105 McGill Street, 7th Floor 
Montréal, QC H2Y 2E7 

Tel.: 514-283-7000 

Fax: 514-283-1719 

e-mail: quebec.cs|@ec.gc.ca 


Regional Offices 


Director General 
Environment Canada 
Atlantic Region 

45 Alderney Drive 
Dartmouth, NS B2Y 2N6 
Tel.: 902-426-4824 

Fax: 902-426-5168 


Director General 
Environment Canada 
Ontario Region 

4905 Dufferin Street 
Downsview, ON M5H 5T4 
Tel.: 416-739-4490 

Fax: 416-739-4691 


Director General 
Environment Canada 
Quebec Region 

1141 route de l'Eglise 
Sainte-Foy, QC G1V 3W5 
Tel.: 418-648-4077 

Fax: 418-649-6213 


Director General 
Environment Canada 
Pacific and Yukon Region 
201—401 Burrard Street 
Vancouver, BC V6C 3S5 
Tel.: 604-664-9100 

Fax: 604-664-9126 


Director General 
Environment Canada 

Prairie and Northern Region 
4999-48 Avenue, Room 200 
Edmonton, AB T6B 2X3: 
Tel.: 780-951-8700 

Fax: 780-495-2615 
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Canada Water Act Annual Report 


Comments 


Thank you for reading the Canada Water Act 2004—2005 Annual Report. While Environment Canada is 
legislatively required to report annually on operations under the Canada Water Act, we endeavour to 
publish a report that is both informative and useful to a variety of audiences. Your feedback is appreciated, 
and your opinions provided below will help shape future annual reporting under the Canada Water Act. 


Please rate the report on the following: 


Excellent | Good | Satisfactory . Unsatisfactory | Suggestions for | 
| | | | Improvement | 
pater ees ee re 
Level of Detail SS iS Ses ee ae a re as, 
Usefulness of | | | | 
Information 
SS SS SS ses 


ena oa | | 


In what capacity did you read the report? 


___ Environmental Manager 
Government/Regulatory Authority 
Employee of a Research/Educational Facility 
Representative of an Environmental NGO/NPO 
Member of the Press 
____ Student 

Other (please specify) 


Comments and Suggestions: 


Send to: 


Sustainable Water Management Division 
Environment Canada 
Place Vincent Massey, 7” Floor 
351 St-Joseph Boulevard 
Gatineau, QC K1A OH3 
Fax: 819-994-0237 
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PREFACE 


The Canada Water Act, proclaimed on September 30, 1970, provides the framework for cooperation with 
provinces and territories in the conservation, development, and utilization of Canada’s water resources. 
Section 38 requires that a report on the operations under the Act be laid before Parliament after the end of 
each fiscal year. This, the 34" report, covers progress on these activities from April 1, 2005 to March 31, 
2006. 


The report describes a wide range of federal activities conducted under the authority of the Act, including 
participation on federal—provincial-—territorial agreements and undertakings, significant water research, and 
a public information program. A map depicting Canada’s major drainage areas and drainage flows is 
provided in Figure 1. 


Provisions of the Canada Water Act 
The following is a summary of the major provisions of the Act. 


Part I, Section 4, provides for the establishment of federal—provincial consultative 
arrangements for water resource matters. Sections 5, 6, and 8 provide the 
vehicle for cooperative agreements with the provinces to develop and implement 
plans for the management of water resources. Section 7 enables the Minister, 
directly, or in cooperation with any provincial government, institution, or person, to 
conduct research, collect data, and establish inventories associated with water 
resources. 


Part Il provides for federal—provincial management agreements where water 
quality has become a matter of urgent national concern. It permits the joint 
establishment and use of federal or provincial incorporated agencies to plan and 
implement approved water quality management programs. The application of 
alternative cooperative approaches and programs has resulted in Part Il never 
having been used. 


Part Ill, which provided for regulating the concentration of nutrients in cleaning 
agents and water conditioners, was incorporated into the Canadian 
Environmental Protection Act (CEPA) in 1988 and later into sections 116-119 
(Part VII, Division |) of the new Canadian Environmental Protection Act, 1999, 
which came into force March 31, 2000. (See the CEPA annual report to 
Parliament, available at www.ec.gc.ca/CEPARegistry/gene_info/). 


Part IV contains provisions for the general administration of the Act. In addition, 
Part IV provides for inspection and enforcement, allows the Minister to establish 
advisory committees, and permits the Minister, either directly or in cooperation 
with any government, institution, or person, to undertake public information 
programs. 


vil 


Figure 1. Major Drainage Areas and Drainage Flows in Canada. 
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Comments on the Report 


At the end of this report, a feedback form has been included to share your comments. Feedback on the 
report is appreciated and will help Environment Canada better understand the variety of audiences that 
read the report, as well as help shape future annual reports on operations under the Canada Water Acct. 
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EXECUTIVE SUMMARY 


Federal Programs 


The Canada Water Act enables co-operative agreements for consultation and collaboration between the 
federal, provincial, and territorial governments in matters relating to water resources. Joint projects involve 
the regulation, apportionment, monitoring, or surveying of water resources, and the pre-planning, planning, 
or implementation of sustainable water resource programs. The planning studies encompass 
interprovincial, international, or other basins where federal interests are important. Implementation of 
planning recommendations occurs on a federal, provincial, territorial or federal-provincial-territorial basis. 
Agreements for specific water programs provide for the participating governments to contribute funding, 
information, and expertise. 


Various federal programs are highlighted in this Annual Report. For example, the first national assessment 
of water quality in Canada was released in December 2005, as part of the Government of Canada’s 
Canadian Environmental Sustainability Indicators initiative. As well, a number of federal-provincial- 
territorial water quality monitoring agreements have been developed since the early 1980s to provide data 
on water quality. Progress also continued on the work conducted by interjurisdictional boards, including 
the Ottawa River Regulation Planning Board, Prairie Provinces Water Board, and the Mackenzie River 
Basin Board. 


In 2005-2006, the National Water Research Institute (NWRI) and other water science and technology 
groups in Environment Canada joined together to form the new Water Science and Technology 
Directorate. The Water Science and Technology Directorate leads initiatives across the country to protect 
and sustain Canadian water resources. Highlights of 2005-2006 include Research into Action to Benefit 
Canadians, a publication that presents a series of stories where benefits have has been achieved; 
publication of a decade of pulp and paper environmental monitoring results; and new research studies, 
including the environmental role and economic value of wetlands and riparian zones in agricultural 
landscapes across Canada, national standards for waterborne pathogens (disease-causing micro- 
organisms) in agricultural watersheds across Canada; and several studies on the Great Lakes. 


This report also highlights some of the public education programs, such as the Freshwater Website, Water 
Survey of Canada Website, and RésEau, an online project that demonstrates the sharing, discovery, 
access, and use of water information over the Internet. 


Atlantic Region 


The Atlantic Region consists of the provinces of Nova Scotia, New Brunswick, Prince Edward Island, and 
Newfoundland and Labrador. In this region, water quality monitoring, toxicological and ecosystem 
research, and integrated watershed management initiatives are the key components of Canada Water Act 
activities. 


In 2003-2004, Fisheries and Oceans Canada began an environmental impact assessment with the 
province of New Brunswick to evaluate options for rehabilitating the Petitcodiac River estuary. In 2005— 
2006, the harmonized environmental impact assessment was completed and several options for 
restoration are being further examined. 


A key watershed initiative in the region is the Atlantic Coastal Action Program (ACAP). ACAP is a 
community-based funding program designed to address environmental and sustainable development 
issues at a watershed level throughout Atlantic Canada. With broad, local support, non-profit organizations 
are incorporated at 14 sites across the region. ACAP organizations worked on a variety of projects within 
their local communities. Highlights of 2005-2006 progress include a multi-phased project to improve the 
environmental health of the St. Croix Valley, a study on the effects of urbanization on the aquatic 
environments of the Kennebecasis Valley, and a study of three rivers that flow through St. John’s and 
Mount Pearl. 
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Quebec Region 


In the Quebec Region, the St. Lawrence River and connected ecosystems are the main focus of the 
Canada Water Act. At the St. Lawrence Centre, which is the only federal research and development 
centre devoted entirely to the river ecosystem, specialists are involved in a number of studies and 
research programs aimed at better understanding how the ecosystems of the St. Lawrence River function 
and how to keep this knowledge up to date. 


The State of the St. Lawrence Monitoring Program continued monitoring water quality, sediment quality, 
and biological resources in the St. Lawrence Basin, this year adding a usage and riverbanks component, 
which is currently being developed. A new communication tool was developed involving travelling display 
booths presenting both general and local information on the state of the St. Lawrence. A study was 
undertaken to evaluate terrestrial and aquatic species at risk on lands occupied by National Defence along 
the St. Lawrence. 


In 2005-2006, work under the research program on river ecosystems continued on two main themes: urban 
effluents and biodiversity. Work on identifying and quantifying standard contaminants and emerging 
substances as well as their environmental fate also continued. The development of ecotoxicological 
evaluation tools carried on, and the urban effluents study data were developed for the evaluation of various 
waste treatment technologies. The biodiversity program produced several results on the spread and 
introduction of alien invasive species, the impact of environmental stress on aquatic productivity, and the 
links between environmental stress and health of organisms. Scientific documents from the St. Lawrence 
Centre were made more readily available on the website (www.qc.ec.gc.ca/csi/acc/csl001_e.html). 


Specialists at the Meteorological Service of Canada continued their digital modelling of the St. Lawrence 
River. Simulations representing the hydrodynamics for various scenarios for water inflow into the St. 
Lawrence River were produced for the section of the river between Cornwall and Trois-Rivieres. Modelling 
analyses also considered other physical parameters, such as those related to waves, light, and water 
temperature, in addition to biological models. 


Ontario Region 


Ontario Region’s activities in the Great Lakes Basin under the federal Great Lakes Program are key 
components of Environment Canada’s Canada Water Act deliverables. The activities of the partner 
government departments and agencies that participate in the federal Great Lakes Program are organized 
in relation to three main goals (healthy environment, healthy citizens, and sustainable communities) and 
seven objectives (restore Areas of Concern [AOCs], conserve ecologically important areas, control 
introduction of exotic species, assess and manage ecosystem health, protect and promote human health, 
reduce harmful pollutants, and advance sustainable use). 


Through the 2002 Canada—Ontario Agreement Respecting the Great Lakes Basin Ecosystem (COA), 
accomplishments in 2005-2006 included progress towards rehabilitating ecological systems in all AOCs, 
significant reduction of harmful pollutants, release of the first biennial Progress Report under the 2002 
COA, and initiation of the COA review. 


The Canada—Ontario Water Use and Supply Project has made considerable progress throughout the past 
five years on a work-share basis and has completed many successful sub-projects as a result of the study. 
Within the region, water use and supply studies continued to focus on gathering information at the 
watershed level to help assess human and ecological sensitivities to changes in water availability and 
climate change within the Great Lakes Basin. 


Prairie and Northern Region 


The Prairie and Northern Region encompasses more than 50% of Canada’s land mass and includes five 
jurisdictions: Alberta, Saskatchewan, Manitoba, Northwest Territories, and Nunavut. 
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A key project, the Northern Ecosystem Initiative, supports partnership-based efforts to improve 
understanding of impacts and adaptation to climate change, investigations of local contaminant concerns, 
improved management of resource use activities, and the development of a northern monitoring network 
in support of status and trend reporting. Selected water-related research projects in 2005—2006 include an 
investigation of how Great Bear Lake interacts with the atmosphere in relation to climate change and local 
meterological events, a study investigating mercury levels in Lake Trout from Nunavik, and a study to 
collect and disseminate information on waste management and contaminated sites within the Yukon River 
Watershed. 


The Prairie Provinces Water Board was established in this region to ensure that eastward-flowing 
interprovincial streams are shared equitably and that water quality at interprovincial boundaries is 
maintained at acceptable levels. The Board also facilitates a cooperative approach for the integrated 
development and management of interprovincial streams and aquifers to ensure their sustainability. 
Accomplishments in 2005-2006 included the finalization of a Charter and a Strategic Plan, development of 
a forecast of future water use, and completion of a study on the economic value of water in alternative 
uses. 


The Mackenzie River Basin Board was created in 1997 to ensure a healthy and diverse aquatic 
ecosystem for the benefit of present and future generations within the Mackenzie River Basin. After 
completing and distributing the first State of the Aquatic Ecosystem Report (SOAER) in 2004, the Board 
made presentations to several associations in 2005—2006. The Board also began major preparations for 
the next cycle of SOAER reporting. 


Pacific and Yukon Region 


The Pacific and Yukon Region encompasses British Columbia and Yukon. The region is characterized by 
rugged terrain and variations in the amount, distribution, and form of water, resulting in a diverse climate. 


The federal-provincial Georgia Basin Action Plan was announced on April 2, 2003, as a renewal of the 
Georgia Basin Ecosystem Initiative. The Action Plan is built upon a vision of “healthy, productive, and 
sustainable ecosystems and communities in the Georgia Basin” and is a key component of this region's 
initiatives on water. Under the Action Plan, projects and research are funded to address threats to and 
pressures and impacts on the sustainability of the Georgia Basin. Priorities include habitat and species 
conservation, reduction of pollutants, remediation of shellfish growing areas, and improved local decision- 
making. Examples of work in 2005-2006 include monitoring stream condition assessment, monitoring 
emerging chemicals of concern in municipal wastewater, and promoting the Waterbucket.ca website, 
which provides information on integrated water management in British Columbia. 


The Pacific Environmental Science Centre continues to conduct studies on the toxicology and chemistry of 


fresh and marine water in the Georgia Basin. The Pacific and Yukon Region also continues to promote 
several public information programs. 
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HIGHLIGHTS, 2005-2006 


COMPREHENSIVE WATER RESOURCE MANAGEMENT 
(Part | of the Canada Water Act) 


1. Federal—Provincial—Territorial Programs 


This section describes federal, provincial, and 
territorial collaboration on: 


e data collection and use; 
e interjurisdictional boards; and 
e ecosystem initiatives. 


1.1 Data Collection and Use 
1.1.1 Collection of Water Quantity Data 
Background 


Under hydrometric agreements administered 
since 1975 with the provinces and territories, 
government agencies have gathered, analyzed, 
and interpreted water quantity data to meet a 
wide range of client needs in the hydrologic 
community. 


Under an initiative known as the partnership 
renewal process, the government partners have 
been reviewing the existing bilateral agreements 
in order to determine the best path forward for 
updating the 1975 agreements. 


Work continued on re-engineering the collection 
of hydrometric data in order to minimize the 
associated field hazards. New field technologies 
became operational following several years of 
research and testing. Although funding under the 
Program Integrity initiative ended in March 2005, 
developmental efforts continued with other 
sources of funding. 


Progress (to March 31, 2006) 


Slow progress continued in finalizing the draft 
bilateral agreements. The provinces of Nova 
Scotia, and Newfoundland and Labrador opted 
to wait until the province of New Brunswick 
completed its review of the draft agreement and 
cost implications. New Brunswick proposed 
some minor changes to the draft for submission 


to their committee review process, which is 
required before provincial Cabinet review of 
the agreement. 


The four Atlantic provinces and Environment 
Canada held a workshop on monitoring, data 
sharing, and information management. This 
workshop was held under the umbrella of the 
Atlantic Competitive and Environmental 
Sustainability Framework. The workshop 
produced a statement of common principles and 
priorities, as well as a commitment to pursue 
monitoring proposals, including one for water 
monitoring. 


Six discontinued hydrometric stations in 
Newfoundland and three in Nova Scotia were 
successfully decommissioned. 


The focus of the Program Integrity initiative 
continued to be on research and development. 
Significant progress has been made in testing 
and evaluating hydroacoustic technologies for 
suitability as an operational tool within the water 
survey field program. Selected models of the 
acoustic Doppler current profiler, an instrument 
that has shown great promise in reducing the 
time expended and dangers encountered by 
field staff when conducting velocity and flow 
measurements, were introduced into the 
operational field program. Other technologies 
that are being investigated include in situ 
acoustic velocity meters, and non-contact stage, 
velocity, and flow meters using radar and laser 
systems. Additional progress was made in the 
development of hydraulic and hydrological 
techniques that will reduce the risks associated 
with field measurements and will allow for the 
extrapolation of data from existing hydrometric 
stations to estimate stream flows at ungauged 
sites. 


Detailed discussions were held with federal, 
provincial, and private sector partners regarding 
the provision of gridded hydrological data 
products derived from the operational numerical 
weather prediction Global Environmental 


Multiscale model, a numerical weather prediction 
tool. A select group of clients continued 
evaluations of advanced versions of a web- 
based data extraction tool and a web portal for 
disseminating specialized information about 
gridded data products to the hydrological 
community. 


1.1.2 Water Use and Supply Data 
Background 


In the fall of 2000, Canada and the province of 
Ontario initiated a joint federal-provincial water 
use and supply project for the Great Lakes 
Basin. The primary objectives are to gain 
baseline information, at the sub-basin level, on 
water supply, use, and demand to identify the 
system's ecological sensitivities to water 
resources and to make projections for the future, 
including the potential impacts of climate 
change. 


Environment Canada and the Ontario Ministry of 
Natural Resources co-lead the project. The 
project management team includes members 
from these two agencies, along with the Ontario 
Ministry of the Environment, the Ontario Ministry 
of Agriculture, Food and Rural Affairs, 
Conservation Ontario, and Fisheries and Oceans 
Canada. Three technical working groups (water 
use, water supply, and ecological requirements) 
conduct the work. 


Progress (to March 31, 2006) 


The Canada—Ontario Water Use and Supply 
Project has made considerable progress 
throughout the past five years on a work-share 
basis and has completed many successful sub- 
projects as a result of the study. 


In the past year, the Ecological Requirements 
Working Group continued efforts to assess 
ecological sensitivities to changes in water 
availability. The work has primarily focused on 
watersheds in the Lake Ontario Basin. One 
project developed a methodology to rank 
watersheds in the Lake Ontario Basin based on 
the sensitivity of their wetland resources to 
decreased water availability. Another project 
looked at the potential water quality impacts for 
select watersheds in the Lake Ontario Basin due 
to changes in water quantity. 


The Water Supply Working Group completed the 
analysis of streamflow statistics for watersheds 
of the Great Lakes Basin using information from 
Environment Canada’s streamflow monitoring 
network. Watersheds were also ranked based on 
their low flow characteristics using an indicator 
called the base flow index. 


The Water Use Working Group continued efforts 
to complete the Water Use Report and the 
Demand Forecasting Report. Future efforts by 
the working group will include attempts to report 
water use for smaller watershed areas. 


In the coming year, members of the Canada— 
Ontario Water Use and Supply Project will look 
at ways to integrate the water supply, water use, 
and ecological requirements information to 
identify the relative sensitivity of watersheds 
across the Great Lakes Basin. 


1.1.3 Water Quality Monitoring Agreements 
Background 


Beginning in the early 1980s, federal-provincial 
agreements were negotiated with several 
provinces and territories, including British 
Columbia (1985), Manitoba (1988), New 
Brunswick (1988), Newfoundland (1986), 
Northwest Territories (1995), Prince Edward 
Island (1989), Quebec (1983), and Yukon 
(1995). 


The agreement with New Brunswick was 
revised in 1995 when the provincial 
government undertook to collect, analyze, 

and manage the data for the water quality 
monitoring program. The agreement with 
Prince Edward Island was incorporated into the 
Canada—Prince Edward Island Water Annex in 
1996, which expired in 1999 and was replaced 
with the Canada—Prince Edward Island 
Memorandum of Agreement on Water signed 
in May 2001. Water quality monitoring 
continues under this new agreement. 


The agreement with Quebec was terminated in 
1995 because activities were similar to those in 
the St. Lawrence Action Plan. A specific 
framework agreement was negotiated with 
Quebec for the monitoring of the state of the 

St. Lawrence River, including long-term water 
quality monitoring. The agreement marks the first 
partnership between Environment Canada-— 


Quebec Region, Fisheries and Oceans Canada— 
Quebec Region, the Quebec Ministry of the 
Environment, and the Société de la faune et des 
parcs du Québec. St. Lawrence River water 
quality monitoring stations are shared by 
Environment Canada and the Quebec Ministry 
of the Environment. In 2005-2006, discussions 
resumed between Environment Canada and 

the Department of Sustainable Development, 
Environment and Parks concerning the 
development of a long-term agreement on 
water quality monitoring, including several 

St. Lawrence tributaries. 


Progress (to March 31, 2006) 


In New Brunswick, 10 long-term surface water 
quality stations continued to be monitored under 
the federal-provincial agreement. These stations 
were used to report on freshwater quality in the 
2006 Canadian Environmental Sustainability 
Indicators (CESI) report. 


In Newfoundland and Labrador, 90 water quality 
sites continued to be sampled under the federal- 
provincial agreement. Water quality monitoring at 
a selected network of Labrador ashkui sites (the 
term ashkui refers to the first open water area in 
the spring) were sampled for the last time in the 
spring of 2005, even though future reporting 
needs will identify these sites as essential for this 
northern area. A new study under the Northern 
Ecosystem Initiative investigated the impact of 
the third phase of the Trans-Labrador highway 
on water resources in the Mealy Mountains of 
Labrador. The national Water Quality Indicators 
Project begins to utilize stations in preparation 
for the Water Quality Index report. The National 
Wetlands and Canada and Newfoundlana- 
Labrador Aquatic Link/RésEau Projects are 
identified under the Water Quality Agreement. 
For the 2006 CESI report, data from more 
monitoring stations were used to calculate 

water quality. 


Lake water quality monitoring continued in New 
Brunswick, Nova Scotia and western 
Newfoundland for Environment Canada’s 
ongoing Long-range Transport of Airborne 
Pollutants Program. Water quality monitoring 
continued in New Brunswick in support of long- 
term multi-agency research projects on the 
impacts of forestry operations on water quality at 
Catamaran Brook. 


Annual meetings were held by representatives 
for the Canada—PE| Memorandum of 
Understanding on Water. Within this agreement 
it was agreed that the five-year review document 
would be produced, highlighting projects during 
the 2003-2005 period. Samples were taken at 
5 federal-provincial hydrometric stations, 

8 groundwater stations, 10 marine/estuary 
stations, and 14 freshwater stations. Benthic 
sampling (sampling biota that live in the 
sediment) occurred at a reduced rate with 
emphasis placed on ensuring the program is 
maintaining Canadian Aquatic Biomonitoring 
Network (CABIN) standards. A selection of data 
from stations was made available to the public 
through the provincial and RésEau websites. 
Information from this water quality network was 
used in the 2006 CESI report. 


In Quebec, the cooperative effort arising from 
the Canada—Quebec agreement on the 

St. Lawrence and the federal-provincial 
agreement on the State of the St. Lawrence 
Monitoring Program led to the third year of a joint 
study on pesticides in Lake Saint-Pierre and 
tributaries, the region of Quebec where the 
risks associated with farming are the highest. 
This project involved monitoring problematic 
tributaries on the St. Lawrence River (Yamaska, 
Nicolet, and Saint-Francois) to identify types of 
pesticides, their concentrations, and their 
temporal distribution mode. The data from the 
second year of sampling were covered in the 
initial report on the project. In 2005-2006, a 
triennial report was produced. 


Environment Canada and Manitoba Water 
Stewardship continued to support the Canada— 
Manitoba Water Quality Monitoring Agreement. 
Environment Canada monitored water quality 
each month on five rivers at sites located on 
either interprovincial or international boundaries. 
lons, nutrients, metals and pesticides are 
monitored in water under the Agreement. In 
addition to this monthly program, automated 
Water Quality Monitor is operated on the Red 
River at the international boundary, providing 
near real-time information via satellite on 
dissolved oxygen, conductivity, pH and 
temperature. In response to the operation of the 
constructed outlet from Devils Lake, North 
Dakota, weekly water quality samples are 
collected and analyzed for ions and nutrients 
during the open water season. 


Environment Canada and the British Columbia 
Ministry of Environment jointly conducted bi- 
weekly or monthly water quality monitoring at 
37 stream or river sites in British Columbia. This 
included two stations that were added to the 
network due to additional resources from the 
federal Water Quality Indicator fund and 
matching funds from the province. At least 

two more stations are also being considered. 
This network expansion has improved spatial 
water quality representation in the province. 
Cooperative arrangements to test groundwater 
quality at wells continued where cost-effective. 
Environment Canada monitored water quality at 
an additional six stream or river sites in British 
Columbia and seven sites in Yukon Territory. 
Many of these sites were monitored in 
cooperation with the Parks Canada Agency. 
Four of the Yukon sites were added in 2005— 
2006 with Water Quality Indicator funding and 
sampled in cooperation with Yukon Territory. 
The water quality web project, which was 
developed as a pilot in 2002—2003, in 
cooperation with the Canadian Information 
System for the Environment, continued to evolve 
with support from RésEau and Georgia Basin 
Action Plan funding. Water quality data and 
associated information are available on the 
website (www. waterquality.ec.gc.ca/EN/ 
home.htm). Developments in 2005—2006 
included the design of a station webpage that 
contains annual descriptive statistics for Water 
Quality Indicator calculations, update of National 
Pollutant Release Inventory information, site- 
specific guideline and objective information 
accessible through the data graphing function, 
and a freshwater quality indicator section with 
links to the Canadian Council of Ministers of the 
Environment website on water quality 
indicators. 


1.1.4 Petitcodiac River Estuary Restoration 
Background 


In 1968, a one-kilometre causeway and dam with 
five sluice gates was built across the Petitcodiac 
River estuary in southern New Brunswick. While 
beneficial as a crossing, the causeway is also a 
barrier that impedes freshets and tidal flows. 
Over the years, this condition has created 
ecological issues related to fish passage, levels 
of nutrients and dissolved oxygen, pollution, and 
channel sedimentation. 


Progress (to March 31, 2006) 


The first draft of harmonized environmental 
impact assessment (www.petitcodiac.com) was 
completed. The overall conclusions were: 


e For fish passage to be re-established on the 
Petitcodiac River for nine important species, 
the Status Quo and Project Option 1 
(replacing the fishway) and Project Option 2 
(gates open during peak migration) will not 
achieve this. Only Project Option 3 (gates 
open permanently) and Project Option 4 
(replace the causeway with a partial bridge) 
with modifications do. 


e Option 3 would be the least costly to build 
and operate, but would not have the 
enhanced benefits (increased sediment 
erosion and tidal exchange) of Project Option 
4(A-C). 


e Project Option 4A is another way of achieving 
the same result as Project Option 3, but will 
have less of an environmental effect on traffic 
patterns during the construction phase. 


e Project Option 4B affords a greater degree of 
flexibility should predicted sediment erosion 
and increased tidal exchange be found to be 
less than predicted under Project Options 3 
or 4A. 


e Project Option 4B can start with just opening 
the control structure and, later, widen the 
Causeway beyond the control structure if the 
tidal exchange needs to be enhanced. If this 
is not required, then the additional cost of 
widening the opening can be avoided. 


e Project Option 4C would be the most costly 
Project Option and would have inherent 
construction risks (dredging or cofferdam 
failure and proximity to the former Moncton 
Landfill immediately downstream) that would 
be much greater than the other Project 
Options. 


1.1.5 Canadian Environmental Sustainability 
Indicators 


Background 
Following the recommendations of the 2003 


National Round Table on the Environment and 
the Economy Report, the Government of Canada 


committed in the federal budget in March 2004 to 
develop and report better environmental 
indicators on clean air, clean water, and 
greenhouse gas emissions. 


Progress (to March 31, 2006) 


Using a water quality index that summarizes the 
extent to which water quality guidelines for the 
protection of aquatic life (plants, invertebrates, and 
fish) are exceeded in Canadian rivers and lakes, 
the first national assessment of water quality in 
Canada was released in December 2005, as part 
of the Government of Canada’s CES] initiative. 
The freshwater indicator chapter of the CESI 
report was based on a preliminary assessment of 
monitoring data from 345 federal, provincial, and 
federal-provincial monitoring stations across 
Canada, including the Great Lakes, and involved 
cooperation across several federal departments 
and the provinces. A complementary, online tool 
(www.environmentandresources.gc.ca/indicators) 
was also released to provide indicator results and 
supporting information in a user-friendly format, 
including interactive maps that allow users to 
directly access monitoring station metadata used 
to develop the water indicator. 


Work is presently underway with Statistics Canada 
and other departments to expand the current 
water quality monitoring network so that a more 
representative distribution of water bodies 
(northern, rural, and protected areas) and water 
uses (aquatic life, agriculture, and drinking 
sources) can be covered by the national indicator. 
Environment Canada and Statistics Canada are 
also collaborating to improve interpretation of the 
new water indicator through surveys on household 
and environment (2006), industrial water use 
(2007), and agricultural water use (2008). 
Opportunities to link the indicator to the surveys 
and to other national databases to enhance 
analysis and modeling capabilities are also being 
investigated. The second annual CESI report is 
scheduled for release in November 2006 and, for 
the first time, will report on freshwater quality in 
northern Canada. 


1.2 Interjurisdictional Boards 
1.2.1 Ottawa River Regulation Planning Board 


Background 


In 1983, Canada, Quebec, and Ontario 
concluded an Agreement Respecting Ottawa 


River Basin Regulation. Under its terms, a board 
was constituted to plan and recommend 
regulation criteria for the 13 principal reservoirs 
of the basin, taking into account flood protection, 
hydroelectric power production, and other 
interests. Supported by a regulating committee 
and a secretariat, the Ottawa River Regulation 
Planning Board endeavours to ensure that the 
integrated management of the reservoirs 
provides protection against flooding along the 
Ottawa River and its tributaries and along its 
channels in the Montréal region. 


During the spring freshet, hydrometric and 
meteorological data are collected daily and are 
used to develop inflow forecasts. A simulation 
model is used to evaluate the effects of sub- 
basin inflows and regulatory decisions on flows 
and levels throughout the basin. The secretariat 
provides information on flows and levels to the 
public. Since 1986, flood reserves have been 
implemented in three of the principal reservoirs 
(Quinze, Timiskaming, and Poisson Blanc) to 
improve downstream flood reduction. One of the 
main benefits of the reserves is to enable 
operation of the Grand Moulin dam to provide 
protection for residents along the Mille-lles River 
in the Montréal region. 


Progress (to March 31, 2006) 


There was no significant flooding along the main 
stem of the Ottawa River during the spring of 
2005. However, water levels did exceed the 
flooding threshold for four days in the Lake of 
Two Mountains area near Montreal. Prudent 
management of the reservoirs, including use 

of storage volumes for flood reserves, was 
successful in reducing the magnitude of peak 
flows. 


The Board convened four meetings during the 
year in Ontario and Quebec. The meetings dealt 
with typical agenda items such as activities of 
the Ottawa River Regulating Committee, 
enquiries from outside organizations and the 
general public, and progress of projects planned 
or underway along the Ottawa River. 


The seventh annual public meeting was held in 
Pembroke, Ontario on August 23, 2005. There 
was considerable interest from members of the 
public regarding regulation of the inter-provincial 
reach of the river from Mattawa to Arnprior, and 
issues of water levels and erosion on Lake 


Temiscaming. This was one of the largest public 
meetings with approximately 100 attendees. 


1.2.2 Prairie Provinces Water Board 
Background 


In 1969, Canada, Alberta, Manitoba, and 
Saskatchewan signed the Master Agreement on 
Apportionment, which provides for the equitable 
apportionment of eastward-flowing Prairie rivers 
and the consideration of water quality problems. 
Schedules A and B provide general principles 
to apportion water between the provinces. 
Lodge and Battle Creeks in southwestern 
Saskatchewan are apportioned under Article 6, 
Schedule A, of the Master Agreement and the 
1921 Order of the International Joint Commision 
(IJC) under the terms of the 1909 Canada— 
United States Boundary Waters Treaty. Under 
Schedule C, the Prairie Provinces Water Board 
was reconstituted to administer the provisions of 
the Master Agreement. Schedule E specifies 
acceptable water quality objectives in each river 
reach along the interprovincial boundaries and 
further defines the duties of the board with 
respect to its water quality mandate. 


Progress (to March 31, 2006) 


During 2005, runoff was well above normal 
across the Prairies with record flows on some 
systems. As a result, apportionment was met on 
all watercourses. On the South Saskatchewan 
River, where there is the largest amount of 
development of all eastward flowing 
watercourses, Alberta delivered about 93% of 
the natural flow to Saskatchewan. 


In 2005, the Board completed work that was 
initiated in 2004 with a multi-agency workshop 
and subsequent work by a special Board 
committee of agency representatives. The 
refinement of the Board’s role and respon- 
sibilities has provided a renewed consideration 
of the accountability of the Board and its 
supporting committees. As a result of this 
process, the Board has become more 

focused on its core responsibilities: ensuring 
apportionment is met, identifying exceedences 
to water quality objectives, and determining 
any threats to transboundary aquifers. 


The Board continued its role in helping to 
ensure coordination of water management 
and planning that may have transboundary 


implications. The Board also coordinated a very 
successful workshop on instream flow needs. 
Representatives from a number of agencies 

with an interest in instream flow needs were 
brought together to share information on 
approaches in general use within the Prairies. 
Such a workshop highlights an important role the 
Board can play in helping convene forums for the 
exchange of information. 


Other Board developments included completion 
of a study on the economic value of water in 
alternative uses, and the development of a 
forecast of future water use. Presentations at 
Board meetings on a new land and water 
information system under development by Prairie 
Farm Rehabilitation Administration, and the new 
drought study by the University of Saskatchewan 
and other universities helped to keep the Board 
informed of new and emerging issues. 


Each of the three standing committees for 
Hydrology, Water Quality, and Groundwater held 
at least one face-to-face meeting and additional 
conference calls, as necessary, and each 
continued to advance knowledge in their 
particular areas of interest. 


The Committee on Hydrology continued to look 
at ways to refine and improve the extensive 
hydrometric network to ensure the accurate 
determination of apportionment. The Committee 
started the process of re-assessing its data 
management and computational infrastructure 
in 2006. 


The Committee on Water Quality revised its 
method for reporting on water quality objective 
exceedences, revised and updated its Spill 
Response Plan, and continued its work on the 
development of nutrient objectives. 


The Committee on Groundwater finalized its 
project on the mapping of transboundary 
aquifers, and initiated the development of a 
framework plan for aquifer management. 


1.2.3 Mackenzie River Basin Board 
Background 


The governments of Canada, British Columbia, 
Alberta, Saskatchewan, the Northwest 
Territories, and Yukon signed the Mackenzie 
River Basin Transboundary Waters Master 
Agreement in July 1997. The Master Agreement 


endorses the principle of managing water 
resources for future generations in a manner 
consistent with the maintenance of the ecological 
integrity of the aquatic ecosystem. It provides for 
early and effective consultation on potential 
developments and activities in the basin that 
could affect the integrity of the aquatic 
ecosystem. It also contains provisions for seven 
sets of bilateral agreements between adjacent 
jurisdictions in the basin. When these bilateral 
agreements are complete, they will identify 
scientific criteria for water quality, water quantity, 
and seasonal timing of flows at boundary 
crossing points required to maintain the integrity 
of the aquatic ecosystem of transboundary 
water bodies. 


The Mackenzie River Basin Board administers 
the Master Agreement. Its members are 
appointed and represent all parties: Canada, 
British Columbia, Alberta, Saskatchewan, the 
Northwest Territories, and Yukon. Federal 
members include representatives of Environment 
Canada, Indian and Northern Affairs Canada, 
and Health Canada. There are five Aboriginal 
board members nominated by Aboriginal 
organizations in each of the jurisdictions. 


Under the Master Agreement, Environment 
Canada is responsible for managing the 
expenditures of the board, which are cost-shared 
equally by the parties. Shareable costs include, 
among other things, the staffing and operation of 
a secretariat to support the board at the working 
level. An executive director of the secretariat is 
hired within Environment Canada—Prairie and 
Northern Region to plan, direct, and manage 
board operations. The secretariat is located near 
the center of the Mackenzie River Basin in Fort 
Smith, Northwest Territories. 


The website (www.mrbb.ca) went online in 2002. 
News items, maps, and reports can be 
downloaded. The website plays a role in 
providing public information about water in the 
basin. 


Progress (to March 31, 2006) 


The Mackenzie River Basin Board has a major 
responsibility under the Master Agreement to 
produce a State of Aquatic Ecosystem Report 
(SOAER) for the Mackenzie River Basin every 
five years. After completing and distributing the 
first SOAER in 2004, the Board reorganized its 


Technical Committee and mandated it to provide 
technical support and advice to the Board, 
address monitoring and reporting requirements 
of the Master Agreement and bilaterals, and 
provide support and advice to the preparation of 
the next SOAER. The Technical Committee 
developed terms of reference and began the 
development of a Hydrological Model of the 
Basin. 


The Board also reorganized its SOAER 
Committee. The SOAER Committee began 
planning for the next cycle of State of the Aquatic 
Ecosystem reporting. The next SOAER will be 
prepared in fiscal year 2007—2008 and published 
in 2008-2009. 


The Secretariat made presentations based on 
the SOAER to the Northern Territories Water 
and Waste Association, the Peel Watershed 
Planning Commission, the Canadian Water 
Resources Association, the Mackenzie Study 
Group of the Global Water and Energy Cycle 
Experiment, and a Peace—Athabasca Delta 
workshop. 


1.3 Ecosystem Initiatives: Watershed and 
Water-related Activities 


During 2005-2006, Environment Canada 
continued the implementation of its Ecosystem 
Initiatives. They have been developed with a 
wide range of partners to respond to the unique 
and complex environmental and sustainability 
issues of targeted ecosystems across Canada. 
Through the application of an ecosystem 
approach, the objective is to attain the highest 
level of environmental quality within targeted 
ecosystems as a means to enhance the health 
and safety of Canadians, preserve and enhance 
natural resources, and optimize economic 
competitiveness. 


Ecosystem Initiatives achieve results by relying 
on measurable environmental results, aligned 
and coordinated efforts, collaborative 
governance mechanisms, integrated science and 
monitoring, community involvement, sharing 
information and experiences, and informed 
decision making. A wide variety of products, 
tools, and information was produced by each 
initiative this year. However, the focus of this 
report is primarily on water-related activities and 
their interjurisdictional arrangements. 


1.3.1 Atlantic Coastal Action Program 
Background 


The Atlantic Coastal Action Program (ACAP) 
was initiated by Environment Canada in 1991. It 
is centred on community-based leadership and 
delivery to address environmental and 
sustainable development issues in ecosystems 
involving watersheds and coastal areas 
throughout Atlantic Canada. With broad local 
support, non-profit organizations were 
incorporated at 14 sites across Atlantic Canada. 
At these sites, Environment Canada contributes 
funding, technical and scientific expertise, and 
direct staff support with respect to four broad 
categories of projects relevant to the Canada 
Water Act: clean water, atmospheric emissions, 
toxics, and natural habitat. 


Progress (to March 31, 2006) 


ACAP organizations delivered projects on a 
variety of issues within their local communities. 
In southern New Brunswick, the St. Croix 
Estuary Project is undertaking an ongoing, multi- 
phased project to improve the environmental 
health of the St. Croix Valley. They worked with 
the Town of St. Stephen to clean up the 
waterfront. They also worked on the local water 
supply to address high bacterial counts, 
chlorination, and negative impacts on the 
protected water of the Dennis Stream, its 
aquifers, and, in turn, the St. Croix River. 


ACAP Saint John studied the effects of 
urbanization on the aquatic environments of the 
Kennebecasis Valley. Mapping the concentration 
of contaminants and several water quality 
parameters in the river and along two streams 
flowing into the river will serve in monitoring both 
point source and non-point source pollution. A 
dye study was also conducted to determine the 
potential fate of contaminants entering the 
Kennebecasis River from Taylor’s Brook. 


In eastern Newfoundland, Northeast Avalon 
ACAP partnered with the Department of 
Environment and Conservation, and the 
Department of Chemistry at Memorial University 
to conduct a study on three rivers that flow 
through St. John’s and Mount Pearl. The main 
focus of the study is to determine the amount of 
road salt that enters these rivers during the 
winter months. 


1.3.2 St. Lawrence Plan 


Background 


Originally launched in 1988, the St. Lawrence 
Plan (SLP) is a Canada—Quebec ecosystem 
initiative to protect, preserve, and restore the 

St. Lawrence River ecosystem. This five-year 
plan has been renewed three times since 1988 
and has achieved concrete results through 
concerted efforts on the part of federal and 
provincial departments, aided by the private 
sector, universities, research centres, ZIP (Zone 
d’intervention prioritaire [priority intervention 
zone]) committees, nongovernmental 
organizations, and riverside communities. Efforts 
are focused on the St. Lawrence River and its 
major tributaries, from Lake Saint-Francois at the 
Quebec—Ontario border to the eastern end of the 
Gulf of St. Lawrence. 


The new 2005-2010 Canada—Quebec 
Agreement was signed in November 2005. This 
fourth phase of the SLP continues the 
collaborative implementation of several 
measures dedicated to conservation, protection, 
and restoration of the ecosystem and recovery of 
use. It also initiates the implementation of a new 
governance mechanism-integrated management 
of the St. Lawrence (IMSL). 


Progress (to March 31, 2006) 


Accomplishments in 2005—2006 included: 


e Integrated Management of the St. Lawrence 
— The Intergovernmental Working Group on 
IMSL completed the first phase of its 
mandate — preparation of a technical 
document describing the governance 
mechanisms and how IMSL is to be 
implemented by agencies currently working 
on the St. Lawrence River. The document is 
the product of consultation and partnership 
involving the community, including the ZIP 
committees and Strategies Saint-Laurent, 
as well as the federal and provincial 
departments that are partners in the SLP. 


e Portrait of Community Action — A portrait of 
community action over the 15 years of the 
St. Lawrence Action Plan has been 
completed. It shows the progressive 
participation by St. Lawrence riverside 
communities and their increased involvement 
in the achievement of SLP results. 


Community Interaction Program — During 
2005-2006, the Community Interaction 
Program supported the implementation of 40 
projects, 15 of which were carried out by ZIP 
committees and are related to the Ecological 
Restoration Action Plans in their intervention 
zones. A supporting team comprising ten 
Environment Canada scientists was set up to 
improve the scientific and technical support 
provided to ZIP committees and communities. 


Youth Education Programs — Community 
involvement has also led to support for youth 
education programs at the Biosphére and the 
first Sommet jeunesse sur l'eau et le Saint- 
Laurent, organized in cooperation with the 
Etablissements verts Brundtland and the Club 
2/3. A youth magazine entitled Fleuve Action 
was produced, and collaboration started with 
Moncton University on the production of two 
new environmental education programs 
aimed at primary and secondary schools 
students. Youth engagement activities 
continued through the Adopt a River project 
in cooperation with the Comité de valorisation 
de la riviere Beauport and the Freshwater 
Fish Ecowatch Network. 


Sediment Remediation Projects — The 
sediment remediation projects in the Saint- 
Louis River and in Sector 103 of the Port 
of Montréal, put forward by sustained 
collaborative ZIP committee efforts over 
several years, received the necessary 
government authorizations and should get 
underway in the spring of 2007. Project 
development for remediation of the 
contaminated aquatic site at Sandy Beach in 
the Gaspé harbour area continued. 


Monitoring the State of the St. Lawrence 
Program — The Monitoring the State of the 
St. Lawrence Program expanded its activity 
to include an increased spatial coverage of its 
indicators for toxic substances and certain 
emerging substances, sediments in Lake 
Saint-Pierre and Lake Saint-Louis, the diet 
and productivity of the Northern Gannet and 
contamination of freshwater fish species by 
toxic substances. New indicators make it 
possible to monitor land use and the benthic 
communities of Lake Saint-Pierre, while 
others that relate to uses, invasive plant 
species, bank erosion and potential for 
swimming are being developed in 
collaboration with communities. Six fact 


sheets presenting the results of monitoring 
indicators were updated in preparation for 
Rendez-vous St. Lawrence, a public event to 
be held in June 2006 to report on new 
findings and the changing state of the 

St. Lawrence. A travelling information 

booth on the state of the St. Lawrence 

was also developed in collaboration with 
representatives of riverside communities 

and the Biosphére. 


e Ecological Integrity — In the area of 
ecological integrity, metals discharged in 
urban effluents were identified and quantified 
and their environmental fate was modelled. In 
addition, the ecotoxicological potential of 
pharmaceutical products in the dispersion 
plume of Montréal urban effluent was 
documented. The working group on the 
environment and wetlands officially 
concluded its work with the publication of the 
final report of the International Lake Ontario— 
St. Lawrence River Study Board, submitted to 
the IUC in March 2006. An environmental 
synthesis covering water availability issues 
for the St. Lawrence is being prepared and 
should be published in 2006—2007. 


e Navigation Committee — The Navigation 
Committee is continuing its collaborative 
activities in the maritime environment by 
applying the principles of the Sustainable 
Navigation Strategy. The Committee worked 
with the Ouranos Consortium, which focuses 
on the anticipated effects of climate change, 
to produce a discussion paper evaluating the 
various adaptation options to the effects of 
climate change for commercial shipping in the 
event of a decrease in water levels. 


e Agriculture Projects — In the area of 
agriculture, projects intended to generate 
knowledge on ecological resources in farmland 
areas and strategic planning aimed at 
improving the quality of sensitive habitats by 
reducing non-point pollution and bank erosion 
have begun. Studies on the atmospheric and 
aquatic dispersion of formerly and presently 
used pesticides have also begun. 


1.3.3 Great Lakes Program 
Background 


The Government of Canada launched the Great 
Lakes Action Plan in 1989 to integrate its efforts 


to restore the health of the Great Lakes Basin 
ecosystem. This is a coordinated effort among 
federal departments to ensure that Canada’s 
commitments under the Canada—United States 
Great Lakes Water Quality Agreement (GLWQA) 
are met. The federal Great Lakes Program has 
evolved through subsequent renewals in 1994 as 
Great Lakes 2000, in 2000 as Great Lakes Basin 
2020, and the most recent announcement in 
2005, which is focused on continuing work to 
restore AOCs. 


The federal Great Lakes Program is a partnership 
of seven federal departments and one federal 
agency, whose goals are a healthy environment, 
healthy citizens, and sustainable communities. 
Program partners include Agriculture and Agri- 
Food Canada, Environment Canada, Fisheries 
and Oceans Canada, Health Canada, Natural 


Resources Canada, Parks Canada Agency, Public 


Works and Government Services Canada, and 
Transport Canada. This important coordinated 
federal program significantly bolsters Canada’s 
efforts to protect and restore the Great Lakes 
Basin ecosystem, particularly in combination with 
Environment Canada’s Great Lakes Basin 
Ecosystem Initiative, which is one of five national 
priority ecosystem initiatives to address and solve 
complex environmental, economic, and social 
issues. 


In addition, the Great Lakes Basin 2020 initiative 
provides $40 million over five years (i.e., $8 
million annually until March 2005) to restore 
environmental quality in significantly degraded 
AOCs designated under the GLWQA. The 
Government of Canada, in early 2005, renewed 
its Great Lakes Program funding of $40 million 
over five years. This funding renewal will allow 
program partners to build on past achievements 
to improve the ecological integrity of the Great 
Lakes and continue work on the environmental 
restoration of key AOCs. 


Federal partner departments’ activities are 
integrated with those of the province of Ontario 
through the 2002 Canada—Ontario Agreement 
Respecting the Great Lakes Basin Ecosystem 
(COA). The governments of Canada and Ontario 
signed their first COA in 1971 to demonstrate 
their joint commitment to stemming the tide of 
environmental degradation within the basin. The 
COA has been renewed several times to reflect 
new challenges and changing conditions within 
the basin. 
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The successive COAs represent a successful 
model of federal-provincial cooperation that 
recognizes the shared jurisdiction surrounding 
many of the issues faced within the Great Lakes 
Basin, establishes common goals and results, 
and coordinates actions to eliminate overlap and 
optimize use of resources for maximum results. 
Achievements include reduced levels of many 
pollutants, improved water quality, and restored 
species and their habitats. 


The 2002 COA is guided by the vision of a 
“healthy, prosperous, and sustainable Great 
Lakes Basin for present and future generations.” 
It has enabled the continuation of progress on 
priority issues. Through the COA, both 
governments have set out environmental 
priorities and specific goals and actions for the 
enhancement and preservation of the basin’s 
ecosystem. The 2002 COA focuses on four 
major environmental priorities that will benefit 
from federal-provincial cooperation and 
coordinated action. For each priority, the COA 
sets out a series of desirable goals and actions 
to be achieved over the five-year duration of the 
agreement. The four major environmental 
priorities are: 


e cleanup of the remaining AOCs within the 
basin; 


e significant reduction or virtual elimination of 
harmful pollutants within the basin; 


e implementation of a series of binational 
lakewide management plans to address 
problems unique to each of the Great Lakes; 
and 


e improve monitoring and information 
management. 


Signatories to the COA include eight federal 
departments and agencies (Agriculture and Agri- 
Food Canada, Environment Canada, Fisheries 
and Oceans Canada, Health Canada, Natural 
Resources Canada, Parks Canada Agency, 
Public Works and Government Services Canada, 
and Transport Canada) and three provincial 
ministries (Ontario Ministry of the Environment, 
Ontario Ministry of Natural Resources, and 
Ontario Ministry of Agriculture, Food and Rural 
Affairs). 


Progress (to March 31, 2006) 


Canada and Ontario have been working 
cooperatively to implement the 2002 COA. It will 
take considerable time, effort, and resources to 
achieve the extensive results set out in the 
agreement. In 2005—2006, the fourth year of 
work under the 2002 COA, over 650 projects 
were underway. Steady progress has been 
made in relation to all COA results. 


Accomplishments in 2005-2006 included: 


Biennial Progress Report — The first biennial 
Progress Report under the 2002 COA was 
released in June 2005. It describes Canada’s 
and Ontario's achievements during 2002 and 
2003 and highlights the roles played by local 
and regional governments, industry, and 
community and environmental groups in 
carrying out projects that contribute to the 
protection of the entire Great Lakes Basin 
ecosystem. 


COA Review — In fall 2005, Canada and 
Ontario launched a review of the current COA 
to assess how it has worked and how well it 
has been implemented. Consultation with 
Great Lakes stakeholders consisting of 
surveys, interviews, and focus groups of 
about 200 internal and external participants 
was conducted. The review is to be 
completed in spring 2006. 


Management of Contaminated Sediment — 
COA agencies made great strides developing 
a risk-based decision-making framework for 
contaminated sediment in AOCs, with input 
from international and national government 
experts as well as non-government experts. 
This tool will allow for scientific consensus 
and pave the way for the management of 
contaminated sediment, a long-standing 
issue in the Great Lakes and a factor that 
contributes to degraded environmental 
conditions and beneficial use impairments at 
numerous AOCs. 


Infrastructure Improvements — Funding 
support from federal and provincial 
governments enabled a new series of 
infrastructure improvements, including 
upgrading the Town of Nipigon’s sewage 
treatment plant from primary to secondary 
treatment. The Town of Nipigon is located in 
the Nipigon Bay AOC. 


Dental Wastes: Best Management Practices 
Guide for the Dental Community — |n April 
2005, a best management practices guide 
was published to inform members of the 
dental community on how to properly manage 
hazardous wastes in order to minimize the 
release of toxic substances, in particular 
mercury, into the environment. 


Auto Switch-out Program — As of July 1, 
2005, the Auto Switch-out Program, a 
voluntary program across Canada collecting 
mercury-containing switch pellets from 
vehicles before they enter the waste stream, 
involved more than 450 Canadian automobile 
recyclers participating in the program, and 
collected close to 80 000 switches. 


Burn it Smart! — In 2005-2006, over 

500 people attended Burn it Smart! workshops 
in Ontario. These workshops help users make 
their wood-burning for heating or recreational 
purposes safer, cleaner, and more efficient. 


Identifying and Developing Strategies for 
Canada’s and Ontario’s Response to 
Emerging Substances in the Great Lakes 
Basin — A joint Canada—Ontario workshop 
on emerging substances was held in March 
2006 in Toronto, Ontario. Approximately 

100 federal and provincial representatives 
participated in the workshop. The purpose of 
the workshop was to share knowledge 
regarding the research, assessment and 
management of emerging substances; 
identify challenges and data gaps; and 
discuss potential strategies and approaches 
that could inform future work under the COA. 


Great Lakes Sustainability Fund — The Great 
Lakes Sustainability Fund provided $5.6 
million for fish and wildlife habitat 
rehabilitation, contaminated sediment 
management, and urban and rural 
wastewater control projects. Project partners 
contributed an estimated $13.5 million to 100 
projects to advance restoration in the Great 
Lakes AOCs. 


Great Lakes Binational Monitoring Inventory — 
The Monitoring Inventory was launched as a 
first step towards implementing a long-term 
Information Management Strategy for 
monitoring programs in the Great Lakes Basin. 
Accomplishments in 2005-2006 included: 
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- content was exchanged between the 
Great Lakes Commission and the IJC’s 
Council of Great Lakes Research 
Managers Inventories; 


- the Council of Great Lakes Research 
Managers Inventory home page now 
directs contributors to the Great Lakes 
Binational Monitoring Inventory if they are 
submitting monitoring programs, and vice- 
versa for research programs; 


- the monitoring inventory contains 1069 
entries to date; 


- the monitoring inventory has been 
upgraded to accept files with each project 
submitted, which allows for the sharing of 
maps, data, protocols, reports, and 
images; 


- user privileges have been upgraded, 
which allows submitters to modify their 
content at any time; and, 


- the inventory has been upgraded to allow 
for the production of printer friendly text, 
and Extensible Markup Language (XML) 
based output to facilitate the sharing of 
data across different information systems, 
particularly systems connected via the 
Internet. 


Great Lakes Cooperative Monitoring Initiative 
— The Great Lakes Cooperative Monitoring 
Initiative attempts to address key information 
needs, as identified by the Lakewide 
Management Plan working groups, through 
new monitoring and research on a specific 
Great lake. The expertise and participation of 
agency staff and academia is actively sought 
in designing a program to address that need; 
coordinating these new activities to the extent 
possible with ongoing programs; providing 
seed money and, in some cases, grants to 
conduct the work; arranging for technology 
transfer and sharing of equipment and 
expertise; and, as necessary, arranging for 
data sharing agreements. The Initiative 
focuses on one lake at a time, according to a 
Binational Executive Committee’s endorsed 
rotational cycle. The focus for 2005 was Lake 
Superior, where numerous projects were 
conducted. in one project a multi-media 
approach was used. Samples were collected 
in air, water, lake and tributary sediments; 


fish; and the lower food web. The samples 
were analysed for a wide range of organic 
compounds including new and emerging 
chemicals, allowing scientists to look at 
concentrations from the same time period in 
the sampled media. Investigators also had 
the opportunity to better understand the 
impact of invasive species on the lower food 
web. A herptile (amphibian and reptile) 
monitoring pilot study was also initiated in 
the Lake Superior Basin. 


Lakeviews — Lakeviews is an interoperable 
system of distributed databases linked by 
web services and mapping technologies, 
which serves as a discovery, access, 
visualization, and decision support tool for 
information regarding trends in environmental 
quality. It is designed to provide easy access 
to environmental information using an 
interactive mapping tool and provides a 
snapshot of environmental programs. !|n 
2005-2006, web services to report on 
Lakewide Management Plan and State of the 
Lakes Ecosystem Conference indicators were 
developed and development of web-mapping 
applications for these indicators were 
initiated. Also, a user-interface was 
developed, which will facilitate the creation 

of content for the proposed web-mapping 
applications. 


Great Lakes Innovation Committee — In 
November 2005, the Great Lakes Innovation 
Committee, a multi-stakeholder advisory 
group, delivered its recommendations on 
overcoming the challenge of governance as it 
relates to land use and monitoring to the COA 
Management Committee. 


Publications — Forest Birds in Urban Areas, 
the latest in the How Much Habitat is 
Enough? series, was produced to guide 
habitat restoration efforts in the Great Lakes 
Basin. Beyond Islands of Green: A Primer for 
Using Conservation Science to Select and 
Design Community-based Nature Reserves, 
a report of the Ecological Gifts Program, was 
also released. This report fulfills the identified 
need for basic scientific guidelines to assist 
non-governmental organizations in securing 
or acquiring conservation lands. In addition, 
the fourth Highlights Report under the Great 
Lakes Wetlands Conservation Action Plan 
was prepared to document and highlight 
wetland conservation efforts throughout the 


basin. The second in a series of educational, 
curriculum-based posters titled, Wetlands 
Mean Life—The Hudson and James Bay 
Lowlands was also produced. 


e Status of Aquatic Wildlife — Two reports on 
the status of aquatic wildlife in the Niagara 
River and Lake Huron were produced. These 
reports will allow high priority areas in the 
watersheds to be targeted for protection and 
restoration. These reports will also assist in 
identifying suspected source areas of 
contaminants of concern, and developing 
appropriate remedial measures. 


e De-listing Criteria for Beneficial Use 
Impairments — A technical review of the 
delisting criteria for Beneficial Use 
Impairments for wildlife populations was 
completed for the Niagara River AOC. This 
information will be used to better define the 
de-listing criteria as benchmarks to assess 
progress towards the restoration of use 
impairments within the Niagara River 
watershed. 


e Wildlife Health within Lake Erie — A 
summary of various investigations into wildlife 
health within Lake Erie was produced. This 
report summarized the current state of 
knowledge on the chemical concentrations of 
contaminants in wildlife along with their 
physiological status within the Canadian Lake 
Erie AOC. These data will be incorporated 
within a larger Fish and Wildlife Health 
Effects and Exposure Study. 


1.3.4 Northern Ecosystem Initiative 
Background 


The Northern Ecosystem Initiative (NEI) was. 
launched in 1998 and renewed for a second five- 
year mandate in 2003. NEI supports partnership- 
based efforts to improve understanding of 
impacts and adaptation to climate change, 
investigations of local contaminant concerns, 
improved management of resource use 
activities, and the development of a northern 
monitoring network in support of status and trend 
reporting. NEI supported projects that addressed 
science and capacity-building needs throughout 
the Canadian North, including Yukon, the 
Northwest Territories, Nunavut, the lowlands of 
northern Manitoba and Ontario, northern 
Quebec, and Labrador. 


The initiative is guided by the principle of 
sustainable development and follows an 
interdisciplinary scientific approach that also 
seeks to promote the use of local and traditional 
knowledge systems in combination with western 
scientific knowledge and methodologies. 


Progress (to March 31, 2006) 


With funding support from NEI, a number of 
water-related projects were underway in 2005— 
2006: 


e Investigation of How Great Bear Lake 
Interacts with the Atmosphere in Relation to 
Climate Change and Local Meterological 
Events — Progress to date includes 
successful field measurements at this remote 
location, community-level support and 
participation in the project, and a three-day 
community level workshop. 


e Community-led Research on Climate Change 
Impacts on Drinking Water Quality in 
Nunatsiavut (the Inuit land-claim region of 
Labrador) — This project involves merging 
scientific and traditional knowledge. Progress 
to date includes the initial scoping of key 
water issues at the community level, 
completion of the first series of water 
microbiological analyses, and development of 
a questionnaire. 


e Multi-year Project to Develop Tools for 
Setting Thresholds and Ensuring the 
Sustainable Development of Freshwaters in 
Canada’s North — Initial results are 
consistent with model predictions regarding 
the relationship between land use activities, 
water quality, and benthic communities in the 
studied northern lakes. 


e Multi-year Study on Better Understanding 
Climate-driven Trends in Freshwater Systems 
(Physical, Biological, Geochemical) and 
Evaluation and Refinement of Selected 
Indicators for Ongoing Monitoring — The 
study will contribute to a network of key 
representative freshwater sites for inter- 
comparative process and modelling studies in 
Canada’s North and larger circumpolar north. 
Work to date has focused on the Mackenzie 
Delta Region in the Northwest Territories. 
Initial results indicate permafrost degradation 
is introducing a significant and distinct supply 
of carbon to the study lakes, although more 


work is needed. Also, the scope of the study 
has been expanded to include more lakes 
due to the degree of variation among lakes. 


e Multi-year Study Investigating Potential 
Linkages Between a Warming Climate and 
Increased Levels of Mercury in Northern 
Biota — The study involves the analysis of 
mercury and other toxic metals in archived 
and newly collected landlocked Arctic Char 
from lakes in Canada’s North. The project 
continues to expand the locations and 
numbers of landlocked char collected and 
analyzed. Results are indicating that mercury 
and selenium concentrations are relatively 
high in comparison to other metals such as 
cadmium and lead. 


e Two-year Study Investigating Mercury Levels 
in Lake Trout from Nunavik, Northern Quebec 
— This study Is investigating mercury 
chemical concentration in lake trout and the 
potential related risk exposure to 
communities. 


e Two-year Study to Collect and Disseminate 
Information on Waste Management and 
Contaminated Sites within the Yukon River 
Watershed — With the study completed, 
results included new information about 
previously known contaminated sites and the 
identification of 22 new sites of concern 
among nearby First Nations communities. 
The new information was incorporated into 
maps and helped update an existing 
database. 


1.3.5 Georgia Basin Action Plan 
Background 


The federal-provincial Georgia Basin Action Plan 
(2003-2008) was announced on April 2, 2003, 
and is a renewal of the Georgia Basin 
Ecosystem Initiative (1998-2003). The Georgia 
Basin Action Plan is built upon a vision of 
“healthy, productive, and sustainable 
ecosystems and communities in the Georgia 
Basin” that is shared by Environment Canada, 
Coast Salish First Nations, Fisheries and 
Oceans Canada, Parks Canada Agency, and the 
British Columbia Ministry of Environment. The 
Georgia Basin Action Plan focuses on the 
following departmental priorities as they pertain 
to clean water: 
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e conservation and protection of habitats and 
species; 


e reduction of pollutants (including persistent 
organic pollutants and other toxics) in 
municipal wastewater and in urban and 
agricultural non-point sources; 


e remediation of shellfish growing areas; and 


e development and transfer of science, tools, 
and knowledge to support improved decision- 
making towards sustainability in the Georgia 
Basin. 


Regional and transboundary relationships were 
strengthened through the Georgia Basin Action 
Plan. Examples include the Environment 
Canada—U.S. Environmental Protection Agency 
Joint Statement of Cooperation on the Georgia 
Basin and Puget Sound Ecosystem, the Fraser 
Basin Council, the Coast Salish Sea Initiative, 
the Pacific Coast Joint Venture, and the 
emerging Biodiversity Conservation Strategy for 
the Greater Vancouver Regional District. 


Progress (to March 31, 2006) 


Accomplishments in 2005—2006 included: 


e Stream Condition Assessment — The CABIN 
approach continues to be implemented and 
expanded in the region and the country for 
assessing aquatic ecosystem health. This 
approach is based on assessing the structure 
of stream benthic communities. Sixteen sites 
were sampled in 2005. Twelve of these sites 
were re-sampled for within-season and 
within-site variation to better understand 
variability in the biological assessments. The 
relationship between water quality 
assessment based on physical-chemical 
measurements and CABIN was evaluated for 
selected sites in the Georgia Basin area. 
There was agreement in assessment (i.e. 
good or fair water quality) among most sites. 
Sites that resulted in a different assessment 
with the CABIN approach indicated that the 
biological community was reacting to 
variables not considered in the Water Quality 
Index. This initial comparison indicates the 
value of using both physical-chemical and 
biological variables in assessing ecosystem 
condition. Adoption of the CABIN approach 
was promoted through training workshops, 


presentations, and advice to various 
interested groups and agencies. The 
agreement between Environment Canada 
and the North American Benthological 
Society to develop and sustain a bi-national 
Taxonomic Certification Program was 
continued, with other contributors, such as 
the U.S. Environmental Protection Agency 
and the U.S. Geological Survey. 


Abbotsford Aquifer Groundwater Monitoring 
— Groundwater samples taken from 23 
locations in the Abbotsford aquifer were 
monitored monthly for nitrate from non-point 
source pollution. Non-point source pollution 
cannot be pinpointed to a source, but 
includes manure, fertilizer, or pesticides 
applied to farm fields; oil leaks from cars; and 
household cleaners that seep into 
groundwater, rivers, and creeks. Elevated 
nitrate concentrations have been measured 
for many years at locations in the aquifer. 
Recent results from the monitoring program 
are available on Environment Canada—Pacific 
and Yukon Region's Environmental Indicators 
website at www.ecoinfo.ec.gc.ca/env_ind/ 
region/nitrate/nitrate_e.cfm and on the water 
quality website at www.waterquality.ec.gc.ca/ 
EN/home.htm. 


Since 1996, Environment Canada has 
implemented, in partnership with other 
federal, provincial, and municipal agencies, 
projects to educate the public on groundwater 
stewardship. The Department supported a 
multi-stakeholder survey of the nutrient status 
of Fraser Valley agricultural soils in 2005, 
which included berry fields on the aquifer. 
Environment Canada is currently working with 
researchers at Simon Fraser University to 
develop a model that will be used to assess 
the environmental impacts of land use 
practices and land management strategies. 
Phase One was a groundwater flow model, 
and Phase Two models contaminant 
transport in the groundwater. Environment 
Canada continues to work with other 
agencies and stakeholders to prevent nitrate 
contamination of the aquifer. 


Waterbucket.ca — The waterbucket website 
(www. waterbucket.ca) has made great 
progress since 2004—2005. The website is a 
partnership initiative led by the Water 
Sustainability Committee of the British 
Columbia Water and Waste Association. The 


site is stand-alone, yet is hosted by and 
integrated with the Stewardship Centre for 
British Columbia website. The Centre is part 
of a national coalition of government and non- 
government organizations that functions 
under the Stewardship Canada umbrella. The 
website is designed to provide the complete 
story on integrated water management — 
why, what, where and how — with the 
objective of being a "Water Portal for British 
Columbia." It publicizes case studies, 
success stories, tools, and lessons learned 
from partnership initiatives. 


The site has developed seven Communities 
of Interest, which evolve to discuss and 
communicate ideas around a specific issue. 
Communities of Interest include Water 
Centric Planning, Water Use and 
Conservation, Rainwater Management, 
Green Infrastructure, Agriculture and Water, 
Convening for Action and the Water 
Sustainability Committee. Each Community of 
Interest is a self-managing website that 
provides easy access to a variety of 
information modules. This dynamic 
information source is developed on a 
collaborative, non-proprietary site that allows 
emerging communities to leverage the 
investment of existing partners, and use 
communication and web development 
resources effectively. 


Watershed Modelling — A modelling 
approach that will result in predictive 
scenarios of stream flow and water quality is 
being developed and evaluated to support 
local decision-making on small watersheds. 
Hydrologic modelling has begun for two 
watersheds in the Saanich Inlet on 
Vancouver Island and three streams in the 
Lower Fraser Valley. Algorithms for a 
predictive water temperature sub-model 
and for a predictive fecal coliform sub- 
model have been designed. 


Monitoring the Performance of Stormwater 
Source Controls in the Silver Maples 
Subdivision — The year 2005—2006 was the 
second year of a three-year project to monitor 
the performance of stormwater source 
controls in a residential development located 
in the subdivision of Maple Ridge. The project 
monitors the hydrologic performance of an 
integrated system of rain gardens, infiltration 
swales (ditches or channels with permeable 
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soils that permit infiltration into groundwater), 
and detention facilities (storage ponds) 
installed as stormwater source controls in a 
393-unit residential subdivision. The site 
drains to Anderson Creek and Blaney Bog, 
both of which are considered environmentally 
sensitive. The source controls have been 
designed as an alternative to conventional 
curb-and-gutter stormwater systems and are 
designed to achieve runoff volume reduction 
targets established in the provincial 
Stormwater Planning Guidebook. Preliminary 
results suggest that the combination of 
source controls is reducing the runoff 
volumes from the subdivision through base 
and storm events. Comprehensive findings 
will be provided once the final year of 
monitoring in 2006-2007 is complete. 


e Municipal Wastewater Impacts from Greater 
Vancouver Regional District and Capital 
Regional District-Emerging Chemicals of 
Concern — Municipal wastewater samples 
were taken at key outfall sites in the Greater 
Vancouver Regional District and Capital 
Regional District. Analysis is ongoing to 
determine emerging chemicals of concern 
(e.g. pharmaceuticals, toxic chemicals) and 
their impacts on marine, freshwater, and 
terrestrial resources in the Georgia Basin. 


2. Water Research 


This section describes selected research 
activities conducted by the Water Science and 
Technology Directorate; St. Lawrence Centre; 
Pacific Environmental Science Centre; as well as 
other research highlights. 


2.1 Water Science and Technology 
Directorate 


Background 


In 2005-2006, the NWRI and other water 
science and technology groups in Environment 
Canada joined together to form the new Water 
Science and Technology Directorate. The Water 
Science and Technology Directorate leads 
initiatives across the country to protect and 
sustain Canada’s aquatic ecosystems, aquatic 
biodiversity, and the quality and quantity of 
Canadian water resources. The Directorate 
collaborates with partners from governments, 
universities, and the private sector to confront 
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Canadian and global freshwater problems, and 
restore damaged sediments, lakes, rivers, 
groundwater, and wetlands. A primary goal is to 
make timely water science information available 
to science users, providing the targeted research 
results needed by environmental policy-makers 
and managers to address specific environmental 
problems. 


Progress (to March 31, 2006) 


Environment Canada Water Research Benefits 
Canadians 


Environment Canada's water science and 
technology provides the environmental 
information essential for development of 
regulations, guidelines, policies, and 
international agreements. These, in turn, bring 
tangible economic and health benefits to 
Canadians. The publication, Research into 
Action to Benefit Canadians, (www.nwri.ca/ 
researchintoaction/intro-e.htm/) details of some 
of the areas where benefits have been achieved: 


e Protecting the Environment from Acid Rain; 


e Reducing Nutrient Impacts on the 
Environment; 


e Pesticides — The Case of Tributyltin (TBT); 


e Persistent Organic Pollutants — The 
Stockholm Convention; 


Road Drainage — Securing Public Safety, 
Economic Competitiveness and Enhancing 
Environmental Sustainability; 


e Taste and Odour in Drinking Water; 


e Pharmaceuticals in the Environment — An 
Emerging Threat?; 


e Zebra Mussels, Nutrients and the "Dead 
Zone" — The Great Lakes Debate; 


e Flame Retarding Chemicals — A Cause for 
Environmental Concern; 


e Quenching the Peace—Athabasca Delta; and 


e Sediment Remediation Technology. 


A Decade of Pulp and Paper Environmental 
Monitoring Results Published 


In 2005, the National Environmental Effects 
Monitoring Office released the fifth report in the 
NWRI Scientific Assessment Report Series, 
National Assessment of Pulp and Paper 
Environmental Effects Monitoring Data: Findings 
from Cycles 1 through 3. Pronounced 
improvements in effluent quality were observed 
during the early- to mid-1990s, although some 
effects continue to be measured in receiving 
environments. The field survey response 
patterns observed for effluent-exposed fish and 
benthic invertebrates have shown a high degree 
of consistency over the last decade, with the 
predominant effect being one of nutrient 
enrichment, and reductions in gonad size in fish. 
Efforts are currently underway to better 
understand and address these effects. 
(www.ec.gc.ca/eem/English/Whatsnew.cfm) 


Water and Agriculture — Protection, 
Sustainability, and Economic Value 


Environment Canada is one of the federal 
partners in a new three-year project designed to 
improve our understanding of the environmental 
role and economic value of wetlands and riparian 
zones in agricultural landscapes across Canada. 
Led by Ducks Unlimited Canada, and conducted 
under the Advancing Canadian Agriculture and 
Agri-Food Program, the project entitled, 
Management of Agricultural Landscapes with 
Wetlands and Riparian Zones: Economic and 
Greenhouse Gas Implications, involves a 
consortium of academic, government, and 
conservation group partners in five provinces: 
Alberta, Saskatchewan, Manitoba, Ontario, and 
Nova Scotia. 


Ultimately, the project will support agricultural 
sustainability by increasing our capacity to 
assess the environmental and economic 
performance of agricultural management 
practices and respond to environmental issues 
through practices, programs, and policy. 
(www. soilcc.ca/articles/2006-02. htm!) 


War on Waterborne Pathogens 


Pathogens are disease-causing micro-organisms 
that can enter the water supply from sources 
such as municipal wastewater and agricultural 
wastes. Between 1974 and 1996, more than 200 
reported outbreaks of infectious diseases related 


to drinking water occurred in Canada. Water 
Science and Technology Directorate researchers 
with expertise in this field are leading the 
National Agri-Environmental Standards Initiative 
waterborne pathogen research team, composed 
of scientists from Agriculture and Agri-Food 
Canada, Health Canada, Environment Canada, 
and the province of Alberta. 


Over the next three years, they will develop 
national standards for waterborne pathogens in 
agricultural watersheds across Canada, based 
on evaluation of microbial water quality 
indicators for predicting the occurrence of 
waterborne pathogens. In 2005-2006, they 
began research in three watersheds: Little Bow, 
Alberta; South Nation, Ontario; and Bras 
D'Henri, Quebec. (www.agr.gc.ca/env/ 
naesi_e.php) 


Science to Sustain the Great Lakes 


e Bi-national Indicator Project with the U.S. 
Fish and Wildlife Service — NWRI became 
co-chair of a bi-national project team working 
on aquatic ecosystem indicators in the Detroit 
River—Western Lake Erie area. The team will 
compile and interpret long-term data, 
translate the information into understandable 
terms for policy-makers and managers, and 
make these indicator data and trends 
readily available to the public. The report, 
Contaminants in Western Lake Erie 
Sediments, has been adopted as an 
indicator, providing an overview of NWRI 
research on spatial distribution and long-term 
trends in contaminants in sediments in 
western Lake Erie and the Detroit River 
corridor. These programs have contributed to 
an increased understanding of sources of 
toxics in western Lake Erie, and have 
assisted in assessing the effectiveness of 
management actions to reduce the presence 
of these compounds in the environment. A 
description of the project, the current partners 
and the five available indicator reports (three 
of which came from Canadian sources) can 
be found at www.epa.gov/med/grosseile_site/ 
indicators/index.html. An additional 
17 indicator reports are anticipated. 


e Bacteria on the Beaches — Researchers 
from NWRI are working with provincial and 
local governments, conservation authorities, 
and environmental associations to 
investigate the problems of bacteria and 
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beach closures throughout the Great Lakes. 
In summer of 2005, for example, a study 
showed that high numbers of fecal coliform, 
often above the Provincial Recreational 
Water Quality Guidelines occurred in the 
nearshore waters along the Tiny Township 
Beaches, Georgian Bay. Results indicated 
that the source may be located at the 
beach-lake-groundwater interface, rather 
than within the watershed or away from the 
beach. Research on this problem will 
continue at various locations throughout 
the Great Lakes. 


Is Urban Runoff a Cause of Noxious Shoreline 
Algae? — For several years, shorelines of 
Lake Ontario have been plagued by 
accumulations of odorous, filamentous algae. 
Research at University of Waterloo and NWRI 
showed alien mussels are now recycling 
nutrients in a way that makes the lakeshore 


more sensitive to nutrients that stimulate algae. 


NWRI studies showed elevated levels of 
nutrients near the shore in the spring, just 
when the algae begin their growth. Moreover, 
the nutrients were associated with salt, an 
indication of urban runoff. 


This year, researchers helped Halton Region 
design a study of some of the 100 drains 
discharging into the lake from Halton and 
confirmed that the phosphorus load from 
urban runoff is as large as that from sewage 
plants. In addition, much of the load is at 
potentially damaging concentrations and 
released at the most damaging place: the 
shoreline. The costs of treatment for urban 
runoff nutrients would be very large; offshore 
discharge might help. Reduction of fertilizer 
usage may be the best, first action. These 
considerations are being further examined to 
aid local government in deciding on a path 
forward. 


Contaminants in Siskiwit Lake — As part of 
the U.S.—Canada Cooperative Monitoring 
Program, NWRI researchers and partners 
began a new study of Siskiwit Lake, the 
largest lake on Isle Royale in Lake Superior. 
It receives contaminants solely by long-range 
atmospheric transport and deposition and has 
no development on its shores. Siskiwit Lake 
has served as a background site for previous 
work by several research groups on a wide 
range of contaminants, including dioxins, 
toxaphene, and polycyclic aromatic 


hydrocarbons. Samples of water, sediment 
cores, and biota will be analyzed for 
pollutants identified under the Lakewide 
Management Plan and emerging 
contaminants. Preliminary results were 
made available in April 2006. 


e Transfer of the Great Lakes Fish 
Contaminants Surveillance Program — A 
Letter of Understanding was signed by 
Environment Canada and Fisheries and 
Oceans Canada to transfer the Great Lakes 
Fish Contaminants Surveillance Program to 
Environment Canada, as part of the Great 
Lakes Studies Section. This program will 
complement Environment Canada’s ongoing 
toxic chemical monitoring programs in air, 
water, sediment, and wildlife in the Great 
Lakes Basin. 


2.2 St. Lawrence Centre 
Background 


The St. Lawrence Centre has carried out a 
number of major studies since 1993 on the 
state of the St. Lawrence River ecosystem, 
including water quality monitoring and a mass 
balance study of chemical contaminants. In 
December 1998, a new strategic plan for 
research was approved and implemented. In 
2002-2003, the plan was reviewed and 
updated and the Centre introduced a new 
program that is focusing on the evaluation of 
urban effluents, in-depth understanding of 
environmental stress impacts on the 
biodiversity of the St. Lawrence River, and the 
long-term monitoring of the state of the river. 
This year, the St. Lawrence Centre has 
evolved towards a new structure that is more 
consistent with new national directions. 


Progress (to March 31, 2006) 


In 2005-2006, work concluded on the impacts of 
water-level changes related to regulation of Lake 
Ontario and the St. Lawrence River. An initial 
summary of water availability issues was 
prepared and should be completed in 2006— 
2007. This summary will comprise various 
chapters, including one broken down by major 
ecological components (e.g. aquatic plants, fish, 
amphibians, hydrology, uses), and a discussion 
of current water availability issues for the 

St. Lawrence River (freshwater). 


Three regulation options were evaluated in 
collaboration with the Ontario Region and United 
States partners, in support of the IJC decision- 
making. The final report and its annexes were 
published in March 2006. 


The Quebec and Ontario Regions initiated an 
environmental study on the project to redevelop 
the St. Lawrence Seaway through the Great 
Lakes and the St. Lawrence River. 


State of the St. Lawrence River 


Activities related to the state of the St. Lawrence 
were carried out through federal-provincial 
collaboration involving long-term monitoring of 
the main environmental components of the 

St. Lawrence River system. 


In 2005—2006, Environment Canada developed 
a new communication tool—a series of 
travelling display booths on the state of the 

St. Lawrence. This initiative was developed in 
response to a request from the communities 
and required the collaboration of the 
Biosphere. 


Water quality, wetland, and sediment 
monitoring continued and the area of data 
collection expanded in certain cases. 
Environment Canada, in close collaboration 
with the Department of Sustainable 
Development, Environment and Parks, 
contributed to the first CESI report with 
respect to water quality. 


With regard to sediments, an initial historical 
database on the geochemistry of St. Lawrence 
sediments was completed and made available 
online. This database made it possible to recover 
and revalidate data from various sources within 
Environment Canada. 


In the case of wetlands, a 30-year assessment 
was completed based on previous studies of 
wetland areas and types. In addition, community 
representatives were involved in initial field work 
focusing on invasive plants in aquatic and semi- 
aquatic environments. 


The first information campaign was conducted 
on a consolidated network of sampling stations 
for the CABIN indicator for benthic communities 
in Lake Saint-Pierre. 


Fluvial Biodiversity 


Two studies were conducted and published in 
2005-2006: 


e impact of physical variables on algal biomass 
density; and 


e discovery and identification of a new, 
potentially invasive introduced species. 


Urban Pollution 


In 2005-2006, new data were collected in 
collaboration with the Montréal Metropolitan 
Community. Work accomplished included: 


e evaluation of the contribution of urban 
effluents to the metal load in the St. Lawrence 
as well as the fate and bioavailability of these 
substances in the river; 


e exposure of mussels to urban effluents in a 
tributary with primary treatment to determine 
toxic and endocrine effects; 


e combined effects of parasitism and pollution 
on fish physiology (yellow perch and yellow 
walleye); and 


e study of parasitism linked to swimmers’ 
dermatitis. 


New projects have also focused on pollution 
from agricultural watersheds: 


e detection of toxins and a genetically modified 
variety of Bacillus thuringiensis, a pesticide. 


e persistence of transgenic corn genes in 
aquatic environments; and 


e risks and impacts of avermectines 
(antiparasitic substances) on freshwater 
ecosystems. 


The ongoing Urban Effluents Program at the St. 
Lawrence Centre is leading projects related to 
new environmental issues carried out in 
cooperation with the Montréal Metropolitan 
Community, the Institut national de recherche 
sur les eaux—Institut Armand-Frappier, and the 
Government of Quebec (Quebec Ministry of the 
Environment and Société de la faune et des 
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parcs du Québec. Concordia University, the 
Université de Montréal, and the Universite du 
Québec a Montréal were also involved. A 
partnership was consolidated this year, with the 
Réseau de recherche en écotoxicologie du 
Saint-Laurent, including cooperation with the 
Maurice Lamontagne Institute (Mont-Joli) and 
the Institut scientifique des Sciences de la mer 
(Université du Québec a Rimouski) to facilitate 
the integration of approaches in freshwater and 
marine environments. There were also 
collaborations with NWRI, the Institute for Inland 
Fisheries in Potsdam-Sacrow, Germany, St. 
Mary’s University in Halifax, the University of 
Waterloo, Environment Canada’s Moncton office, 
and the National Wildlife Research Centre in 
Ottawa. 


Long-range Transport of Airborne Pollutants 


In 2005—2006, the St. Lawrence Centre was 
heavily involved in preparing a national report on 
acid rain. A chapter on the effects on forests and 
watershed soil was drafted. The Centre also 
contributed to the chapter on the effect of acid 
rain on the quality of lake water. It has also 
begun studies on atmospheric distribution of 
mercury and pesticides used in agriculture. 


Partnerships 


Under a program to study the impacts of water 
level fluctuations, research projects were 
completed with the Quebec provincial 
government (Société de la faune et des parcs du 
Québec), universities (Université de Montréal 
and Université du Québec a Montréal), and 
Environment Canada (St. Lawrence Centre, 
Meteorological Service of Canada, and the 
Canadian Wildlife Service). Close scientific 
cooperation also exists with Environment 
Canada—Ontario Region in order to give direction 
to next steps following the current review of the 
Lake Ontario and St. Lawrence River regulation 
plan. 


With respect to biodiversity, many partnerships 
have been established in the various research 
areas with Quebec universities (McGill, Laval, 
Université de Montréal, Université du Québec a 
Montréal, and Université du Québec a Trois- 
Rivieéres). Post-graduate students have continued 
to take part in the development of research and, in 
doing so, have increased their expertise. The 
Pesticide Science Fund has also contributed. 
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2.3 Pacific Environmental Science Centre 
Background 


The Pacific Environmental Science Centre of 
Environment Canada’s Science and Technology 
Branch conducted a number of studies since 
2003 on the toxicology and chemistry of fresh 
and marine water in the Georgia Basin. As 
projects under the Georgia Basin Action Plan, 
these studies have focused on emerging 
environmental concerns to water, such as 
endocrine disruptor effects on aquatic organisms 
as a result of exposure to varying concentrations 
of municipal, agricultural, and industrial effluents. 


Progress (to March 31, 2006) 


A particular focus of these studies has been the 
emerging toxicological issue of endocrine 
disruptor effects on fish as a result of exposure 
to low level concentrations of pharmaceuticals 
and personal care products in water bodies. 
Effluents and receiving waters were tested to 
measure biological genetic effects on fish using 
the state-of-science gene microarray technology 
(genomics). Chemical analysis profiling to 
determine concentrations of acid-based drugs, 
antibiotics, estrogenic compounds, and 
fragrance compounds has always been 
conducted in parallel with the assessment of 
biological response endpoints. Results from 
these studies will determine if receiving water 
concentrations of effluent are capable of causing 
genomic level effects in fish. Resulting chemical 
changes, either depression or increases in 
genetic signals can be used as an indicator or 
predictor of deleterious effects at the genomic 
level. The studies were conducted in cooperation 
with the Capital Regional District of Victoria and 
the Greater Vancouver Regional District. Fish 
exposure testing on the above effluents was 
completed and the genomic analysis of the 
various tissues is underway. Preliminary gene 
array data has been shared with Capital 
Regional District of Victoria and the Greater 
Vancouver Regional District. 


The Pacific Environmental Science Centre 
laboratory is also working with the University of 
Victoria to study amphibian-based molecular 
effects of effluents on thyroid hormone action. 
This work is supported by a Natural Sciences 
and Engineering Research Council strategic 
grant. Studies have included the genomic 


effects, at receiving water concentrations, of 
select pharmaceuticals and personal care 
products such as the bactericidal agent triclosan, 
and the fragrance compound galaxoide. 


Ongoing and new research programs include the 
following activities: 


Bacterial Source Tracking in Marine and 
Freshwater Systems — Using a DNA-based 
method, samples from fresh and marine 
water from locations in British Columbia are 
tested to identify sources of fecal 
contamination. This unique water quality tool 
helps pollution abatement managers at 
Environment Canada’s Marine Water Quality 
Monitoring Program, British Columbia 
Ministry of Environment, First Nations, Capital 
Regional District in Victoria, Nova Scotia 
Department of Environment, Department of 
Fisheries and Oceans in Newfoundland and 
Labrador and several regional health 
authorities to determine sources of fecal 
contamination. This is the final year of a 
three-year project in collaboration with 
researchers at the University of Victoria under 
a Canadian Institutes of Health Research 
grant to further develop the method. A report 
is being prepared on work done at Saltspring 
Island and the Okanagan Valley. 


Validation of the Water Effects Ratio and Biotic 
Ligand Model Approach — This study involved 
the collection of Sumas River water and well 
water from the Pacific Environmental Science 
Centre and spiking each with concentrations of 
copper corresponding to water quality criteria 
concentrations prescribed by the Canadian 
Council of Ministers of the Environment 
(CCME), British Columbia Ministry of 
Environment, and federal site-specific criteria. 
Several acute and chronic freshwater 
toxicological tests were conducted using 
concentrations bracketing the above values. 
Analytical chemistry was also conducted in 
tandem with the bioassays. The site-specific 
guidelines will be used in the calculation of the 
CCME Water Quality Index, which is used for 
reporting nationally on water quality in the 
Canadian Environmental Sustainability 
Indicator reports. The Water Quality Index is 
calculated by comparing concentrations of key 
water quality parameters to guidelines for the 
protection of aquatic life. At some sites, the 
national CCME guidelines are not appropriate 
because of unique background conditions and 


site-specific guidelines must be developed. 
Additional work is scheduled for 2006-2007 
using chromium as the target element. 


2.4 Other Research Highlights 


Environment Canada conducts many water- 
related investigations in addition to the research 
undertaken at the major institutes. 
Interdisciplinary studies or projects are often 
fostered in partnership with educational 
institutions, or the institutes or agencies of other 
governments and federal departments. 


This section highlights examples of water 
research activities not reported elsewhere in the 
text. Although not comprehensive, the selections 
are representative of some of the activities being 
undertaken. 


2.4.1 Hydrometeorology and Arctic 
Laboratory 


The Hydrometeorology and Arctic Laboratory 
(HAL) officially began operating in Environment 
Canada’s Prairie and Northern Region on April 1, 
2004. The lab is co-located with NWRI in 
Saskatoon. 


Much of the activity in the laboratory during the 
previous 18 months has been devoted to putting 
the required infrastructure in place and in staffing 
positions. 


A science plan for the laboratory was developed 
during the spring and summer of 2005, which 
outlines five key areas for research and 
development during the next few years. The 
five key areas and accomplishments in 2005— 
2006 are: 


e Improve Development and Use of 
Hydrometeorological Products and/or 
Applications — A prototype website has been 
set up and HAL, along with the Water Survey 
of Canada, is making data available to a 
select group of clients. 


e Develop and Implement a Coupled 
(Atmospheric-Hydrological) Model — Model 
development is still underway in Saskatoon 
and Montréal. Test runs within the Great 
Lakes Basin were held using an ensemble 
prediction system to improve the accuracy of 
forecasts. An ensemble prediction system 
involves multiple predictions from a group of 
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slightly different initial conditions and/or 
various versions of computer models. 
Ensembles can be used by forecasters as a 
tool to help measure the probability or 
likelihood of a forecast. 


e Improve Land Surface and Hydrological 
Predictions — Developed a working team to 
look at prediction in ungauged basins, 
including directing efforts within the Water 
Survey of Canada towards a Monitoring 
Research Basin Network. 


e /mprove Representation of the Land Surface 
in Coupled Atmospheric-Hydrological Models 
— Ongoing collaboration with NWRI 
scientists focused on snow processes, 
scaling, and lateral transport of water in 
Inuvik, Y.T., and Baker Creek, N.W.T. 


e /mprove Understanding of the Land Surface 
and Atmospheric Components of the 
Hydrologic Cycle to Aid in the Prediction of 
High Impact Weather — HAL is participating 
in the Drought Research Initiative; the 
National Agri-Environmental Standards 
Initiative water availability programs focused 
on the South Saskatchewan Basin; and 
improved algorithms for radar-precipitation 
estimates over the Prairies. 


As part of improving the understanding of the 
land-surface component of the hydrologic cycle, 
HAL will provide support to the Drought 
Research Initiative. This is a multi-year research 
program funded by the Canadian Foundation for 
Climate and Atmospheric Science and 
undertaken by a consortium of Canadian 
universities to examine all aspects of drought 
across the Canadian Prairies. In its first stage, it 
will examine the recent drought and attempt to 
characterize its features, understand its large 
scale and internal structure, and provide 
guidance to the prediction community for later 
application. 


HAL will also focus on a program funded by the 
National Agri-Environmental Standards Initiative 
that is assessing water availability in the South 
Saskatchewan River Basin using the current 
suite of coupled atmospheric hydrological 
models. The water availability sub-component 
focuses on the development and testing of a 
framework to predict available water supplies, 
including precipitation, snowmelt, soil moisture 
and surface water availability, in agriculturally- 
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dominated watersheds at the scale of the current 
Numerical Weather Prediction system which is 
15 kilometres. The model will be applied to a 
specific watershed: the South Saskatchewan 
River Basin. 


2.4.2 Integrated Modeling of the St. Lawrence 
River 


Background 


Since 1997, the Hydrology Section of the 
Meteorological Service of Canada—Quebec 
Region has been working with partners on 
numerical modeling of the St. Lawrence River 
between Cornwall and Trois-Rivieres. The 
models provide a better understanding of the 
physical and biotic environment of the river and 
how it is used. This work is part of an effort to 
understand the interactions that exist among the 
following: 


e Pressures resulting from climate change and 
from natural and anthropogenic changes (e.g. 
hydro-electric developments and construction 
of port infrastructures). With the 
implementation of the website of Quebec’s 
climate change impacts and adaptation 
resource centre (www.criacc.qc.ca) in 2000, it 
is possible to more closely monitor climate 
change in Quebec, and more specifically in 
the St. Lawrence watershed; 


e Physical characteristics of the river 
environment (e.g. flows, levels, currents, 
temperatures, substrates, and banks); 


e Chemical characteristics of the water (e.g. 
turbidity, colour, and presence of pollutants); 
and 


e Life in the river environment, whether it be 
human (social, economic, or recreational 
use), plant (aquatic or emergent vegetation), 
or animal (aquatic and riparian wildlife). 


In the context of this approach, the physical 
environment of the river is considered the focal 
point of exchanges within the ecosystem. The 
approach lends itself well to quantification of the 
impacts of fluctuating flow and water levels on 
the various ecosystem components in the 

St. Lawrence River. 


In its research and development of the 
St. Lawrence River ecosystem, the Hydrology 


Section of the Meteorological Service of 
Canada—Quebec Region collaborates with 
several organizations, including the Societé de la 
faune et des parcs du Québec, the Quebec 
Ministry of the Environment (Water Medium 
Directorate), the regional branches of 
Environment Canada (Conservation Branch, 
Canadian Wildlife Service, St. Lawrence Centre), 
the Canadian Coast Guard (Laurentian Region), 
universities (Université du Québec a Trois- 
Riviéres, Institut national de recherche 
scientifique—Eau, et Ecole Polytechnique), and 
the IJC. 


Progress (to March 31, 2006) 


In 2005-2006, the development of a fluvial 
hydrodynamic model for diverse hydrological 
conditions was continued. The hydrodynamic 
model was refined to improve the integration of 
aquatic plants and wetlands impacts on flow. 
The calibration of a transport-diffusion sub-model 
has been undertaken for use with the model 
simulating the sedimentation of fine material and 
water temperature. A variety of simulations 
under different conditions were undertaken 
based on previous model development 


An ecosystem response model was developed 
by integrating physical modeling, and biological 
data, and was used for estimating the changes 
on the ecosystem due to changes in the 
discharge regulation. Following this 
development, in collaboration with many federal 
and provincial partners, the |JC assessed a 
variety of regulation options related to impacts of 
flow management of the St. Lawrence River. 


2.4.3 Climate Change, Impacts, and 
Adaptation 


In 2005-2006, an initial series of specific studies 
was Carried out on water level conditions that are 
critical to commercial shipping and to a certain 
number of potential adaptation options to the 
effects of climate change. The purpose of this 
work was to provide the St. Lawrence Plan 
Navigation Consensus Building Committee with 
technical and scientific support. Research 
studies on the impacts of varying water levels on 
aquatic ecosystems produced interesting results 
that are useful to climate change issues. 


An integrated river basin water management 
(planning) model has been developed and 
implemented for the South Saskatchewan River 


Basin as a pilot case. The model uses socio- 
economic, physical, and climatic data, as well as 
policy options to project future water demands. 
These demands are then integrated with 
projections of future water supplies for basin 
water budget assessment. The vulnerability of 
the water resources of the basin to any long-term 
changes in the climate is determined through 
integration of the resulting changes in water 
demand and water supply. This work is being 
expanded under the National Agri-Environment 
Standards Initiative, in collaboration with the 
Canadian Meteorological Centre and NWR, with 
the aim of producing a cutting-edge technology 
that allows for the prediction of future water 
availability at the basin level for given climate 
projections. 


2.4.4 Quebec Region — Atmospheric Mercury 
Deposition 


As part of an action plan to measure mercury in 
precipitation, an agreement was reached 
between Environment Canada and the Quebec 
Ministry of the Environment (2001-2004) at the 
request of the Conference of New England 
Governors and Eastern Canadian Premiers. The 
agreement was extended for 2005-2006. Under 
the agreement, mercury is measured in 
precipitation in Quebec at two sites along the St. 
Lawrence River, Saint-Anicet and Mingan, and 
also at a station in the north, Kuujjuarapik. The 
measurements will be incorporated into the 
North American Mercury Deposition Network. 


An analysis was performed on data from a 
number of atmospheric monitoring stations to 
evaluate spatial and temporal trends of 
precipitation and mercury deposition. Data were 
used from 13 stations in the National 
Atmospheric Deposition Program, Mercury 
Monitor Network (MMN) (1996-2002), and an 
event-based monitoring site near Underhill, 
Vermont (1993-2002). More precipitation and 
mercury deposition occurred in the southern and 
coastal MMN sites, except for the Underhill site, 
which received more mercury deposition than 
surrounding sites. Regionally, higher 
concentrations of mercury Were recorded during 
the late spring and summer months. High 
precipitation periods contributed significantly to 
annual loads, at times up to 60 percent. 
Southern and coastal sites measured more 
frequent periods of high deposition than inland 
sites. Recent regional reductions of mercury 
emissions were not reflected in the regional 
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mercury concentrations or deposition data. Most 
sites did not show a linear relationship between 
the concentration of mercury in precipitation and 
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acid rain co-contaminants, i.e., sulphates and 
nitrates. 


PUBLIC INFORMATION PROGRAM 
(Part IV of the Canada Water Act) 


Background /Progress (to March 31, 2006) 
1. Freshwater Website 


The Freshwater Website (www.ec.gc.ca/water) 
continues to provide basic information on a wide 
range of water-related topics, comprehensive 
educational materials (e.g. water fact sheets, A 
Primer on Fresh Water, Explore Water with Holly 
Heron, and Let's Not Take Water for Granted — 
A Resource Guide), and the full text of key water 
publications (e.g. the Federal Water Policy, the 
Canada Water Act Annual Report, and reports 
on water use and pricing). In addition, the links to 
specific issues at other governmental and non- 
governmental sites across the country continue 
to be regularly updated and expanded, as does 
the calendar of water-related conferences and 
events. 


The “Water Policy and Legislation” section of the 
website underwent a major revision and update, 
and included the addition of new content on the 
Federal House and the First Nations Water 
Management Strategy. 


The site is heavily used (averaging over 
106 000 visits each month) and is often 
referenced on other websites and in print 
material produced by other agencies. 


2. Water Survey of Canada Website 


The Water Survey of Canada is the national 
agency responsible for the collection, 
interpretation, and dissemination of standardized 
water resource data and information in Canada. 
In the case of Quebec, the province collects 
water resource data for the Water Survey of 
Canada. The Water Survey of Canada plays a 
major role in the activities of numerous 
international and interprovincial boards and 
commissions involved in the management of 
Canada’s water resources. It is the designated 
agency responsible for water resource 
monitoring in support of interjurisdictional 
agreements and treaties. 


Each year, Environment Canada produces a 
national HYDAT CD-ROM, which provides 
access to the National Water Data Archive. The 


archive contains daily, monthly, and 
instantaneous (peak)data for stream flow, water 
level, and sediment data for over 2500 active 
and 5500 discontinued hydrometric monitoring 
stations across Canada. Using a Windows- 
based software interface, users have the ability 
to retrieve, view, subset, download, and print 
selected data from the CD-ROM. The HYDAT 
software page contains tips for users, answers to 
frequently asked questions, and information on 
the latest version of the software. The data 
contained on HYDAT can also be downloaded 
directly from the Water Survey of Canada 
website (www.wsc.ec.gc.ca/products/ 
main_e.cfm?cname=products_e.cfm). 


3. Environment Canada’s Biosphere 


Environment Canada’s Biosphere is an 
interpretation centre designed to help young 
Canadians become aware of water and 
ecosystem issues in the Great Lakes and the 
St. Lawrence. In 2005-2006, 54 000 visitors, 
including 23 000 children, took part in 
educational programs or toured exhibitions. 


Environment Canada’s Biosphére maintained its 
museum-related activities by offering the 
exhibitions “Moving Giant” and “Water Wonders!” 
It also added two photo exhibitions related to 
water — one on the beauties of the St. Lawrence 
with l’Escale nautique, a recreational boating 
journal, and the other on the voyage of the 
Canadian vessel Amundsen in the Arctic. 


The Biosphere also began to reflect on the 
scope of its actions and programs, which were 
initially planned mainly for the Quebec Region. 
The basis for a national Biosphere, with partners 
and activities from all regions of Canada, is 
being planned for the future. 


4. RésEau — Building Canadian Water 
Connections 


The ResEau prototype 
(www.environmentandresources.gc.ca/reseau) 
was launched in March 2006. Water data are 
now accessible online through one portal which 
includes a selection of federal government 
monitoring programs for water quality and 
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quantity, as well as programs on groundwater 
availability, groundwater contamination, water 
use, and water and human health (disease 
outbreaks). In addition, data has been made 
available from a network of 16 partner groups 
including provinces, non-governmental 
organizations, community groups and high 
schools. 


The RésEau portal provides pre-defined maps 
for general users, as well as search and query 
functions that create dynamic maps in real time 
for more advanced users. A module called 
“Know Your Watershed” allows Canadians to 
easily discover which watershed they live in and 
find customized watershed profiles to learn more 
about water-related activities in their area. 


5. Canadian Digital Drainage Area Framework 


A partnership between Environment Canada, 
Statistics Canada, Natural Resources Canada, 
and Agriculture and Agri-Food Canada was 
initiated in 2001 to collaborate on the 
development of the Canadian Digital Drainage 
Area Framework. The framework is a spatial 
database consisting of several layers of 
hydrological features, including rivers, lakes, and 
watershed boundaries, that is designed to 
support water-related research and analysis. 


The framework was released online in June 
2003, the result of nearly three years of federal 
collaboration and consultation with several 
provincial agencies. This national framework is a 
welcome tool for the planning, analysis, and 
management of environmental monitoring 
networks and is also an excellent means of 
reporting data, information, and knowledge about 
watersheds at regional, national, and even 
continental scales. The data can be easily 
imported into standard geographic information 
system. The framework is being maintained by 
the Natural Resources Canada and is available 
at www.geogratis.cgdi.gc.ca/cif/en. 


6. Pacific and Yukon Region 


The Water Quality Monitoring Office, Science 
and Technology Branch encouraged 
environmental stewardship amongst the public 
by informing them of emerging environmental 
issues, ecological connections in the 
environment, and human impacts through 
stewardship programs including: 
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An Interactive Pollution Model — This 
website provides a do-it-yourself guide for 
building an interactive pollution model of a 
community (www.pyr.ec.gc.ca/EN/IPM). 


Discover Your Estuary — This online 
resource provides a guide to understanding 
and exploring the aquatic environment of the 
Fraser River Estuary (www.pyr.ec.gc.ca/ 
EN/DYE/index.shtm!). 


The Pacific and Yukon Water Quality 
Monitoring Program — This website provides 
access to federal-provincial-territorial water 
quality data, guidelines, reports, publications, 
links to stewardship programs, and online 
resources for designing a water quality 
monitoring program (waterquality.ec.gc.ca/ 
EN/home.htm). 


Workshops on Environment Canada's CABIN 
Network — CABIN training workshops have 
been given in the Pacific and Yukon Region 
since 2003 to a wide audience to encourage 
the use of the standardized protocols for 
collection and analysis of data for stream 
bioassessment (cabin.cciw.ca/application/ 
welcome.asp?Lang=en). 


Columbia Basin Trust — The Pacific and 
Yukon Region participates in Columbia Basin 
Trust meetings with involved stakeholders 
and coordinators to determine where the 
Aquatic Section in conjunction with other 
Environment Canada groups can be most 
useful. Helped to develop A Columbia Basin 
Water Quality Primer, a key water quality 
communication product (www.cbt.org/ 
about/main.asp ?fl=1&pg=about). 


APPENDIX A 


AGREEMENTS 


The following Canada Water Act Agreements’ were ongoing during 2005—2006: 


Apportionment and Monitoring Programs 


Agreements on water quantity surveys with 
all provinces and with Indian and Northern 
Affairs Canada for the territories 


Canada—Quebec Protocol on Administrative 
Arrangements under the Canada—Quebec 
Agreement on Hydrometric and 
Sedimentological Networks in Quebec 


Master Agreement on Water Apportionment 
in the Prairie Provinces (Prairie Provinces 
Water Board) 


Water quality monitoring agreements with 
British Columbia, Newfoundland and 
Labrador, New Brunswick, Manitoba, Yukon, 
and Northwest Territories 


e Agreement Respecting Ottawa River Basin 
Regulation 


e Canada—Quebec State of the St. Lawrence 
Monitoring Program (www.s/lv2000.qc.ca/ 
plan_action/phase3/biodiversite/ 
Suivi_ecosysteme/accueil_a.htm) 


Water Management Programs 


e Mackenzie River Basin Transboundary 
Waters Master Agreement 


' For which Canada Water Act authority exists (in most cases, by Order in Council). 
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APPENDIX B 


FOR MORE INFORMATION 


Selected Web Sites 


Clean Water 
www.ec.gc.ca/water_e.html 


Centre de Ressources en Impacts et Adaptation 
au Climat et a ses Changements—CCIACC (in 
French only) 

www.criacc.qc.ca/index_e.html 


Environment Canada Freshwater (including 
Canada Water Act annual reports) 
www.ec.gc.ca/water/e_main.html 


Weather and Meteorology 
www2.ec.gc.ca/weath_e.html 


Research Institutes 


National Water Research Institute 
www.nwri.ca/nwri-e.html 


St. Lawrence Centre 
www.gc.ec.gc.ca/csl/acc/csl001_e.html 


Ecosystem Initiatives 


Atlantic Coastal Action Program 
http://atlantic web1.ns.ec.gc.ca/community/acap/ 


Canada—Quebec Agreement St. Lawrence 
Vision 2000 
www.slv2000.qc.ca 


Georgia Basin Ecosystem Initiative 
www.pyr.ec.gc.ca/GeorgiaBasin/index_e.htm 


Great Lakes 2000 Program 
www.on.ec.gc.ca/water/greatlakes/intro-e.html 


Northern Ecosystem Initiative 


www.pnrrpn.ec.gc.ca/nature/ecosystems/ 
nei-ien/index.en.html 
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Northern Rivers Ecosystem Initiative 
www.pnr-rpn.ec.gc.ca/nature/ecosystems/ 
nrei-iern/index.en.html 


Other Federal Departments 


Agriculture and Agri-Food Canada 
www.agr.gc.ca/index_e.php 


Fisheries and Oceans Canada 
www.dfo-mpo.gc.ca/home-accueil_e.htm 


Health Canada 
www.hc-sc.gc.ca/index_e.html 


Indian and Northern Affairs Canada 
www.ainc-inac.gc.ca/index_e.html 


Natural Resources Canada 
www.nrcan-mcan.gc.ca/inter/index_e.html 
Federal—Provincial 

Canadian Council of Ministers of the 
Environment (CCME) 
www.ccme.ca/about 


Interprovincial River Boards 


Lake of the Woods Control Board 
www./lwcb.ca/ 


Mackenzie River Basin Board 
www.mrbb.ca 


Ottawa River Regulation Planning Board 
www. ottawariver.ca/emain.htm 


Prairie Provinces Water Board 
www.pnr-rpn.ec.gc.ca/water/fa0 1/index.en.html 


International 


Arctic Council 
www.arctic-council.org 


International Joint Commission 
www.ijc.org/en/home/main_accueil.htm 


United Nations Environment Programme: 
GEMS/Water Global Environment Monitoring 
System 

www.gemswater.org 


United Nations University: International Network 
on Water, Environment and Health 
www.inweh.unu.edu/inweh 


Associations, Networks, and Journals 


Canadian Water Resources Association 
www. cwra.Org 


Canadian Water and Wastewater Association 
www.cwwa.ca/home_e.asp 


Ecological Monitoring and Assessment Network 
(EMAN) 
www.eman-rese.ca/eman 


Federation of Canadian Municipalities 
www.fcm.ca/english/main.html 


Great Lakes Information Network 
www.great-lakes.net/ 


HYDAT (Meteorological Service of Canada) 
WWW.WSC.ec.gc.ca/products/ 
main_e.cfm?cname=products_e.cfm 


Water Quality Research Journal of Canada 
(Canadian Association on Water Quality) 
www.cciw.ca/wqrjc/ 


WaterCan 
www. watercan.com/ 
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General Information 


Boundary Water Issues Division 
Meteorological Service of Canada 
Environment Canada 

Ontario 

Canada Centre for Inland Waters 
867 Lakeshore Road 

Burlington, ON L7R 4A6 

Tel.: 905-336-4712 

Fax: 905-336-8901 


Environmental Stewardship Branch 
Sustainable Water Management Division 
Environment Canada 

Ottawa, ON K1A 0H3 

Tel.: 819-997-2307 

Fax: 819-994-0237 


Prairie Provinces Water Board 
Transboundary Waters Unit 
Environment Canada 

Prairie and Northern Region 
2365 Albert Street, Room 300 
Regina, SK S4P 4K1 

Tel.: 306-780-6042 

Fax: 306-780-6810 


Publications (Public Information Program) 


Inquiry Centre 

Environment Canada 
Ottawa, ON K1A 0H3 

Toll free: 1-800-668-6767 
Local: 997-2800 

Fax: 819-953-2225 

E-mail: enviroinfo@ec.gc.ca 


Science Liaison 

National Water Research Institute 
Canada Centre for Inland Waters 
867 Lakeshore Road, P.O. Box 550 
Burlington, ON L7R 4A6 

Fax: 905-336-6444 

E-mail: nwriscience.liaison@ec.gc.ca 


Science Liaison 

National Hydrology Research Centre 
11 Innovation Boulevard 

Saskatoon, SK S7N 3H5 

Tel.: 306-975-5779 

Fax: 306-975-5143 
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Inquiries 


St. Lawrence Centre 
Environment Canada 
Quebec Region 

105 McGill Street, 7th Floor 
Montréal, QC H2Y 2E7 
Tel.: 514-283-7000 

Fax: 514-283-1719 

e-mail: quebec.csl@ec.gc.ca 


Regional Offices 


Director General 
Environment Canada 
Atlantic Region 

45 Alderney Drive 
Dartmouth, NS B2Y 2N6 
Tel.: 902-426-4824 

Fax: 902-426-5168 


Director General 
Environment Canada 
Ontario Region 

4905 Dufferin Street 
Downsview, ON M5H 5T4 
Tel: 416-739-4490 


Director General 
Environment Canada 
Quebec Region 

1141 route de I'Eglise 
Sainte-Foy, QC G1V 3W5 
Tel: 418-648-4077 

Fax: 418-649-6213 


Director General 
Environment Canada 
Pacific and Yukon Region 
201-401 Burrard Street 
Vancouver, BC _V6C 3S5 
Tel.: 604-664-9100 

Fax: 604-664-9126 


Director General 
Environment Canada 
Prairie and Northern Region 
4999-48 Avenue, Room 200 
Edmonton, AB T6B 2X3 
Tel.: 780-951-8700 

Fax: 780-495-2615 


Canada Water Act Annual Report 


Comments 


Thank you for reading the Canada Water Act 2003-2004 Annual Report. While Environment Canada is 
legislatively required to report annually on operations under the Canada Water Act, we endeavour to 
publish a report that is both informative and useful to a variety of audiences. Your feedback is appreciated, 
and your opinions provided below will help shape future annual reporting under the Canada Water Act. 


Please rate the report on the following: 


| | Excellent pe: | Satisfactory Unsatisfactory | Suggestions for 
Improvement 

Clarity | | | 

Level of Detail | | | 


[oneal swe pe aa RIPE AAG TY sane Gece SO es 


>: ee pay | | 


In what capacity did you read the report? 


___ Environmental Manager 
___ Government/Regulatory Authority 
Employee of a Research/Educational Facility 
____ Representative of an Environmental NGO/NPO 
Member of the Press 
Student 
____ Other (please specify) 


Comments and Suggestions: 


Send to: 


Sustainable Water Management Division 
Environment Canada 
Place Vincent Massey, 7'” Floor 
351 St-Joseph Boulevard 
Gatineau, QC K1A 0H3 
Fax: 819-994-0237 
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PREFACE 


The Canada Water Act, proclaimed on September 30, 1970, provides the framework for co-operation with 
provinces and territories in the conservation, development and use of Canada’s water resources. Section 38 
requires that a report on the operations under the Act be laid before Parliament after the end of each fiscal 
year. This report, comprising the 34th and 35th annual reports, covers progress on these activities from 
April 1, 2006, to March 31, 2008. 


The report describes a wide range of federal activities conducted under the authority of the Act, including 
participation in federal—provincial/territorial agreements and undertakings, significant water research and a 
public information program. A map depicting Canada’s major drainage areas and drainage flows is provided 
in Figure 1. 


Provisions of the Canada Water Act 


The following is a summary of the major provisions of the Act: 


Part |, section 4, provides for the establishment of federal—provincial 
consultative arrangements for water resource matters. Sections 5, 6 
and 8 provide the vehicle for co-operative agreements with the 
provinces to develop and implement plans for the management of water 
resources. Section 7 enables the Minister, directly or in co-operation 
with any provincial government, institution or person, to conduct 
research, collect data and establish inventories associated with water 
resources. 


Part Il provides for federal—provincial management agreements where 
water quality has become a matter of urgent national concern. It permits 
the joint establishment and use of federal or provincial incorporated 

| agencies to plan and implement approved water quality management 
programs. The application of alternative co-operative approaches and 
programs has resulted in Part Il never having been used. 


Part Ill, which provided for regulating the concentration of nutrients 

in cleaning agents and water conditioners, was incorporated into the 
Canadian Environmental Protection Act in 1988 and later into sections 
116-119 (Part VII, Division |) of the Canadian Environmental Protection 
Act, 1999 (CEPA 1999), which came into force on March 31, 2000. 
(See the CEPA 1999 annual report to Parliament, at 
www.ec.gc.ca/CEPARegistry/gene_info.) 


Part IV contains provisions for the general administration of the Act, 
including annual reporting to Parliament. In addition, Part IV provides 
_ for inspection and enforcement, allows the Minister to establish 

_ advisory committees, and permits the Minister, either directly or in 

| co-operation with any government, institution or person, to undertake 
public information programs 


Figure 1. Major Drainage Areas and Drainage Flows in Canada 
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COMPREHENSIVE WATER RESOURCE MANAGEMENT 
(Part | of the Canada Water Act) 


1. Federal—Provincial/Territorial 
Programs 


This section describes federal, provincial and 

territorial collaboration on data collection and 

use, inter-jurisdictional boards and ecosystem 
initiatives. 


1.1. Data collection and use 
1.1.1 Collection of water quantity data 
Background 


Hydrometric agreements have been administered 

as co-operative endeavours between most 
provincial/territorial governments and the federal 
government since 1975. These agreements 
provide for the collection, analysis, interpretation 
and dissemination of water quantity data to meet a 
wide range of needs in the hydrology community. 


Under the Partnership Renewal Process 
initiative, government partners have been | 
reviewing the 1975 bilateral agreements in order 
to determine how best to update and revise them. 
Efforts under this process continued throughout 
2006-2008. By the end of the two reporting 
periods, four bilateral agreements were finalized 
between Canada and four provinces: Manitoba, 
Alberta, Quebec and Ontario. 


The concept of co-management, fundamental 

to the success of the revised agreements, was 
discussed at a national administrators table, 
comprised of the administrators of the provincial 
and territorial agreements, in October 2007. A 
significant outcome of joint federal—provincial/ 
territorial co-operation was the development of a 
performance measurement working group. 


Progress to March 31, 2007 


Progress continued in updating and revising 
bilateral hydrometric agreements. In 2006, the 
agreements with Quebec and Alberta were 
finalized. 


Thirty-eight new stations were added to Canada’s 
hydrometric network. This comprised 3 stations in 


northern Saskatchewan; 10 sites commissioned 
and built in northern Alberta; 8 new stations in the 
Mackenzie River Valley along the proposed 
pipeline corridor and within the Delta; and 17 new 
stations on Baffin Island for the network serving 
the Northwest Territories and Nunavut. The eight 
Mackenzie Valley and Delta stations were the 
result of funding received under the International 
Polar Year initiative and other initiatives, and the 
Baffin Island resources were provided by hydro- 
electric interests related to the exploration of 
potential sources of clean energy. 


An Environment Canada stakeholder workshop 
on monitoring, data sharing and information 
management, held in Yellowknife, elicited new 
feedback on northern monitoring requirements. 
Feedback from the workshop revealed a need to 
evaluate northern hydrometric resources in the 
context of future northern development. The 
significance of the new stations for understanding 
the hydrology of the North and its role in the 
production of alternative sources of clean energy 
is crucial. Anumber of stations have been 
developed as a direct result of the needs 
identified at this meeting. 


Work continued on revitalizing the hydrometric 
Memorandum of Understanding between the 
Canadian hydrometric program and the United 
States Geological Survey. The scope of the 
Memorandum was expanded to encompass the 
broad area of earth sciences. 


Staff were trained and certified in the use of new 
hydrometric technologies. New hydrometric 
technologies, such as hydro-acoustic technology 
and acoustic Doppler, have necessitated the 
training and certification of staff in the operational 
aspects of these technologies. In particular, 
training and accreditation of field staff using an 
acoustic Doppler current profiler was ongoing 
throughout 2006-2007. Also ongoing were the 
expansion and refinement of a repository of core 
documents detailing program structure and 
management practices. 


Progress continued on the development of the 
hydrometric workstation. The hydrometric 

workstation is a highly anticipated tool that will 
manage the hydrometric program's entire data 


production process. Work during 2006-2007 
focused on fine-tuning the hydrometric 
workstation’s structure and increasing its 
functionality. The selection and application 

of off-the-shelf supporting software for the 
hydrometric workstation is the next step towards 
operationalization. Also, improvements to the 
HYDEX metadata management tool supporting 
life-cycle-management functionality were made 
during 2006—2007. Both of these tools provide 
means to optimize real-time data services in 
order to accommodate the need of an ever- 
expanding user community for information in 
an increasingly timely manner. 


Progress to March 31, 2008 


Efforts under the Partnership Renewal Process 
continued in 2007—2008. In 2007, agreements 
with Ontario and Manitoba were finalized. A 
Memorandum of Understanding on environmental 
co-operation between the Government of Canada 
and the Atlantic provinces is expected to be 
developed. It will include, as an annexed item, the 
hydrometric agreements with the provinces. 


The hydrological network was expanded and 
plans for further expansion were announced. 
The Government of British Columbia announced 
funding for meteorological and hydrological 
network expansion, specifically as it relates to the 
ability to detect changes in weather and water 
patterns due to climate change. There was 
significant network expansion in Newfoundland 
and Labrador in 2007-2008: 10 new stations 
were commissioned. Additions to the network of 
hydrometric stations in the Prairie and Northern 
Region of Environment Canada included two 
new stations in the Arctic Islands (Supported by 
funding received under the International Polar 
Year). 


Environment Canada held a stakeholder 
workshop on monitoring, data sharing and 
information management in Winnipeg. Feedback 
from the workshop revealed a need to provide 
stakeholders with better access to and 
dissemination of basic hydrologic data and 
information pertaining to the national hydrometric 
program's current network status. An additional 
stakeholder meeting, an awareness forum on 
water resources, was held in Yellowknife for the 
Aboriginal community in the North. Feedback on 
the workshop’s vaiue was very positive. Plans 
were made for future stakeholder meetings in 
Alberta and Atlantic Canada. 


Progress continued on the re-scoping of the 
Memorandum of Understanding between the © 
Canadian hydrometric program and the United 
States Geological Survey to support an earth 
sciences agenda. By the end of the reporting 
period, the new agreement was drafted and was 
reviewed by the Parties. 


ISO 9001 certification of the hydrometric program 
was undertaken. 


Progress continued on the development of the 
hydrometric workstation. The procurement process 
for the hydrometric workstation (hardware and 
software) commenced during 2007-2008. 


1.1.2 Water use and supply projects 


Okanagan Basin Water Supply and Demand 
Project 


This project is a partnership between the 
Government of British Columbia and the 
Okanagan Basin Water Board. The British 
Columbia Ministry of Environment is the lead 
agency, operating in collaboration with the Board, 
the provincial Ministry of Agriculture and Lands, 
and the Ministry of Community and Rural 
Development. Federal agencies involved in the 
project include Environment Canada, Agriculture 
and Agri-Food Canada, and Fisheries and 
Oceans Canada. Contributions to the project 
have also been received from the Okanagan 
Nation Alliance, The University of British 
Columbia (Okanagan), Simon Fraser University, 
the British Columbia Agriculture Council, the 
Water Supply Association of British Columbia, 
and the Planning Association of British Columbia. 


The first phase of the project (2004-2005) 
focused on identification of data sources and 
gathering of data, including Environment Canada 
climate data and hydrological data from stations 
in the Okanagan Basin. Data were stored in a 
customized database (OkWater database). 
During 2006, the Department was involved in 
planning the second phase, with a primary focus 
on assessment of the balance of water (including 
groundwater) inflows and on extraction and 
losses from the basin, for an overall water budget 
estimation. 


The $2-million second phase of the project was 
initiated in 2007. During the reporting years, the 
Okanagan Basin Water Supply and Demand 
Project maintained the goal of estimating 


present and future water needs to inform water 
management and planning decisions in the 
rapidly developing, semi-arid Okanagan Basin 
of British Columbia. The assessment made use 
of available data on hydrology, climate, land 
use, water use, water diversion, groundwater, 
population trends and other relevant factors. 
Assessment of potential climate change impacts 
on water use and availability, and in-stream flow 
needs were also considered. 


From 2007 to 2008, Environment Canada 
participated in a pilot water-balance study for the 
southern portion of the Okanagan Basin. The 
Department also provided modelled estimates of 
lake evaporation and analysis of climate data, to 
support analysis of the surface hydrology and the 
groundwater. 


Canada—Ontario Water Use and Supply 
Project 


Background 


In the fall of 2000, Canada and Ontario initiated 
a joint federal—provincial water use and supply 
project for the Great Lakes Basin. The primary 
objectives were to 


e gain baseline information on water supply 
(surface and groundwater source and 
abundance), water use and demand at a 
sub-basin level: 

e make projections for the future and consider 
the impacts of climate change; and 

e¢ improve our understanding of the diversity of 
water resource conditions in the Great Lakes 
Basin and the sensitivities of the system to 
future demands and climate change. 


Environment Canada and the Ontario Ministry of 
Natural Resources co-led the project. The project 
management team included members from 
those two agencies, as well as from the Ontario 
Ministry of the Environment; the Ontario 

Ministry of Agriculture, Food and Rural Affairs; 
Conservation Ontario; and Fisheries and Oceans 
Canada. Three technical working groups (water 
use, water supply and ecological requirements) 
conducted the work. 


Progress to March 31, 2007 


Efforts continued on a work-share basis to 
assess conditions of water supply, water use and 


ecological water requirements on a watershed 
basis in the Great Lakes Basin. 


The Ecological Requirements Working Group 
finalized a report on a study that examined the 
sensitivity of wetland resources to decreased 
water availability as a result of climate change. In 
addition, further testing was done to determine 
how site-specific ecological monitoring 
information could be used to describe water 
requirements on a larger watershed scale. 


The Water Supply Working Group continued 
efforts to characterize watersheds based on 
available historical stream-flow monitoring 

data. Various map layers were prepared for 
consideration and underwent review and 
assessment. Further testing and analysis of the 
base flow index results (i.e. base flow / total 
stream flow) were also undertaken to support 
assessment of groundwater resources within the 
study area. 


The Project Management Team began the 
process of establishing a set of summary map 
layers that could be made available online. In 
addition, a report summarizing project highlights 
and results was initiated. 


Progress to March 31, 2008 


During 2007-2008, a variety of tasks under the 
Canada—Ontario Water Use and Supply Project 
were undertaken on a work-share basis. The 
Water Supply Working Group developed map 
layers characterizing watersheds in the study 
area based on the watersheds’ estimated 
groundwater recharge and estimated base-flow 
recession characteristics (a measure of 
groundwater conditions within the watersheds). 


The Project Management Team made a set 

of map layers available online. The map 

layers were developed by the working groups 
and were made available for review 
(www.on.ec.gc.ca/orise/orise.html?7Lang=e; 
category: water quantity; subcategory: Ontario 
Great Lakes and St. Lawrence Basin). The 
available maps supported reporting for the Water 
Use and Supply Project and contributed to the 
fulfillment of commitments under the Canada— 
Ontario Agreement Respecting the Great Lakes 
Basin Ecosystem. The Project Management 
Team also prepared a summary report and 
initiated work to finalize it. 


Two priorities during the 2007—2008 reporting 
year were the review of the activities of the 
Canada—Ontario Water Use and Supply Project, 
and an assessment of the future direction of 
the project. To support the review, a workshop 
entitled “Water availability and use in the Ontario 
Great Lakes Basin: Understanding science and 
information requirements in support of improved 
water quantity management” was held. The 
workshop’s primary objective was to consider 
current management needs for information on 
water availability in the Great Lakes Basin. 


1.1.3 Water quality monitoring agreements 
Background 


Beginning in the early 1980s, agreements were 
negotiated between the federal government 
and several provinces and territories, including 
British Columbia (1985), Manitoba (1988), New 
Brunswick (1988), Newfoundland (1986) and 
Prince Edward Island (1989). 


The agreement with New Brunswick was revised 
in 1995 when the provincial government 
undertook to collect, analyze and manage the 
data for the water quality monitoring program. 
The agreement with Prince Edward Island was 
incorporated into the Canada—Prince Edward 
Island Water Annex in 1996, which expired in 
1999 and was replaced with the Canada—Prince 
Edward Island Memorandum of Agreement 

on Water, signed in May 2001. Water quality 
monitoring continued under this new agreement. 


The agreement with Quebec was terminated in 
1995 because activities were similar to those in 
the St. Lawrence Action Plan. In the context 

of the 2005-2010 Canada—Quebec agreement, 
the St. Lawrence Action Plan included a specific 
Annex for State of the St. Lawrence River 
Monitoring. 


Progress to March 31, 2007 
British Columbia and the Yukon 


Under the Canada-British Columbia Water 
Quality Monitoring Agreement, Environment 
Canada and the provincial Ministry of 
Environment jointly conducted biweekly or 
monthly water quality monitoring at 42 river sites 
in British Columbia. Approximately half of these _ 
were transboundary (on significant tributaries to 
transboundary waterways) or of other federal 


importance. The current network includes two 
stations that were added, thanks to additional 
resources from federal Water Quality Indicator 
funds and matching provincial resources. This 
expansion of the network has improved spatial 
representation of water quality in the province. 


The report British Columbia and Yukon Territory 
Water Quality Report (2001-2004) — An 
Application of the Canadian Water Quality 
Index was released in March 2007 
(www.Ilbc.leg.bc.ca/public/Pubdocs/bcdocs/ 
414921/BC_Yukon_WaterQualityRpt.pdf). This 
report gives a site-specific presentation of water 
quality index ratings for each station in British 
Columbia and the Yukon, along with summary 
information on each site. Data collected for the 
program are reported on Environment Canada’s 
website (www.waterquality.ec.gc.ca/EN/ 
home.htm). In addition, assessment reports 
were produced by the Province for eight 
monitoring sites. 


Co-operative arrangements to test groundwater 
quality at wells continued, with a total of 

12 monitoring wells sampled on an annual 

basis with the British Columbia Ministry of 

the Environment. This forms part of a larger 
Environment Canada groundwater monitoring 
program in the transboundary Abbotsford—Sumas 
aquifer. Environment Canada monitored water 
quality at an additional seven stream and/or river 
sites in British Columbia and seven in the Yukon. 
Many of these sites are in national parks and 
were monitored in co-operation with the Parks 
Canada Agency. Four Yukon sites had been 
added in 2005-2006 with Water Quality Indicator 
funding and were sampled in co-operation with 
the Yukon territorial government (Environment 
Yukon). The water quality web project, which 
was developed as a pilot in 2002—2003 in co- 
operation with the Canadian Information System 
for the Environment, continued to evolve with 
support from Georgia Basin Action Plan funding. 
The above-noted website provided access 

to water quality data and associated information. 
In 2006-2007, station-level data and a water 
quality glossary were added to the website. 


Manitoba 


The Canada—Manitoba Water Quality Monitoring 
Agreement has been in place since 1989, and 
continues to be supported as a mechanism for 
identifying sites of common interest and enabling 
data sharing. Interprovincial sites that are 


identified in this agreement are also operated by 
Environment Canada in support of the Master 
Agreement on Apportionment, and decisions on 
monitoring needs are discussed through the 
Prairie Provinces Water Board's Committee on 
Water Quality, which comprises representatives 
from both Environment Canada and Manitoba. 


During 2007-2008, there was an announcement 
that a new agreement with regard to Lake 
VVinnipeg was to be negotiated. This fed into 
discussions about reviewing the Canada— 
Manitoba Water Quality Monitoring Agreement, 
as did the existing overlap with other water 
quality monitoring activities in the province. The 
administration and committee structure aspects 
of the agreement were dealt with through these 
other arrangements, such that operational 
decisions for many of the sites were included as 
part of either the Prairie Provinces Water Board 
or the International Red River Basin Board. For 
example, during 2006-2007, the Red River at 
Emerson water quality station, which is located 
on the international boundary with the United 
States, continued to provide real-time information 
via satellite. Decisions on the operations at this 
site were discussed through the International Red 
River Basin Board, which has representation 
from both Environment Canada and the Manitoba 
Government, rather than the Canada—Manitoba 
Agreement. 


Atlantic provinces 


Bilateral annual meetings were held by 
representatives for the Canada—New Brunswick, 
Canada-—Prince Edward Island, and Canada— 
Newfoundland and Labrador water quality 
agreements to discuss and review the previous 
year’s accomplishments, and plan and prioritize 
workloads for cost-shared and work-shared 
projects. Data from most sites were used to 
report on federal waters or contribute to a national 
report under the Canadian Environmental 
Sustainability Indicators program led by 
Environment Canada (www.ec.gc.ca/indicateurs- 
indicators/Default.asp?lang=En&n=2102636F-1). 


In New Brunswick, 10 long-term federally 
designated and 36 provincially designated 
surface-water-quality stations continued to 

be monitored under the federal—provincial 
agreement. Twenty-eight of these stations were 
used to report on freshwater quality in the 2007 
Canadian Environmental Sustainability Indicators 
report. Three real-time water quality stations 


were added on international rivers: two on the 
St. Croix River at Milltown and Forest City, and 
one on the Saint-John River at Tracey Mills 

on the Big Presquiile River. Also, biological 
monitoring, using the Canadian Aquatic 
Biomonitoring Network standards, was 
undertaken at 20 sites in New Brunswick. 


In Newfoundland and Labrador, 80 water quality 
sites were sampled under the federal—provincial 
agreement. Twenty-three of these stations were 
used to report on freshwater quality in the 2007 
Canadian Environmental Sustainability Indicators 
report. In addition, 10 real-time automated water 
quality stations were deployed under a work- and 
cost-shared federal—provincial-private partnership. 


In Nova Scotia, although no official water 
quality agreement exists between the federal 
government and the Province, a network of 

24 water quality monitoring stations, monitored 
six to eight times a year, was set up by 
Environment Canada throughout the province 
after the 2007 Canadian Environmental 
Sustainability Indicators report identified gaps in 
the province. Two real-time water quality stations 
were added to the existing network of provincial 
real-time water quality stations. The first station 
was added on the Little Sackville River and the 
second was set up in the upper reaches of the 
Annapolis River. In addition, benthic sampling 
occurred at eight sites in Nova Scotia. 


In Prince Edward Island, a total of 28 water 
quality monitoring sites were sampled during 
2006-2007, including 14 freshwater river sites, 
4 groundwater well sites, and 10 estuarine or 
marine sites. Of the 14 river sites, 5 were co- 
located at Water Survey of Canada hydrometric 
stations thereby providing integrated water 
quantity and quality data. Data were used to 
report on freshwater quality in the 2007 Canadian 
Environmental Sustainability Indicators report. 
Water quality monitoring results were made 
available to the public through the provincial and 
ReésEau websites (www.gov.pe.ca/envengfor/ 
index.php3?number=77980&lang- and 
www.environmentandresources.gc.ca/reseau). 


Progress to March 31, 2008 
British Columbia and Yukon 
Water quality was sampled biweekly or monthly 


at 42 stream and river sites in British Columbia 
by Environment Canada and the provincial 


Ministry of Environment for the Canada-—British 
Columbia Water Quality Monitoring Agreement. 
Approximately half of these were transboundary 
(on significant tributaries to transboundary 
waterways) or of other federal importance 

(e.g. the United Nations Global Environment 
Monitoring System sites at www.gemswater.org). 


A new site in the Fraser River Estuary was 
added. This station is monitored using a water 
quality monitoring and surveillance buoy 
developed for the estuary. The buoy measured 
real-time water quality and collected grab 
samples of water to measure a wider range of 
contaminants. The real-time data, as well as a 
webcam photo from the site, were displayed 
hourly on a website that also displayed data 
and information on all water quality monitoring 
stations under the agreement, as well as 

other stations operated by Environment 
Canada in British Columbia and the Yukon 
(www.waterquality.ec.gc.ca/EN/home.htm and 
www.waterquality.ec.gc.ca/waterqualityweb/ 
realtimeindex.aspx). Assessment reports for the 
Agreement were produced by the Province for 
three monitoring sites in British Columbia. 


Co-operative arrangements to test groundwater 
quality at wells continued where cost-effective. 
During the reporting period, Environment Canada 
monitored water quality at an additional 7 stream 
and/or river sites in British Columbia and at 

10 sites in the Yukon. Most of these sites are 

in national parks and were monitored in co- 
operation with the Parks Canada Agency. Four of 
the Yukon sites were added in 2005-2006, and 
three in 2007-2008, with Water Quality Indicator 
funding; five of these are sampled in co-operation 
with the Yukon government (Environment 
Yukon), and two are sampled in partnership with 
the Vuntut Gwitchin First Nation in Old Crow. The 
water quality web project, which was established 
as a pilot in 2002-2003, included the following 
developments in 2007-2008: the design of a 
station web page, the addition of supporting 
descriptive information, and the introduction of 
real-time data display for the Fraser River 
Estuary buoy (www.waterquality.ec.gc.ca/EN/ 
home.htm). 


Manitoba 


Water quality sampling continued at nine sites 
identified as part of the Canada—Manitoba Water 
Quality Monitoring Agreement. Interprovincial 
sites that are identified in this agreement are also 


operated by Environment Canada in support 

of the Master Agreement on Apportionment. 

The water quality station on the Red River at 
Emerson supports the International Red River 
Basin Board. The Red River at Emerson site, 
which is located on the international boundary 
with the United States, continued to provide real- 
time information via satellite. 


Discussions were underway with the Province 
to re-establish a joint sampling program on the 
Red River at Selkirk to allow for interoperable 
comparisons between field and laboratory 
protocols. In addition, and as part of the 
announcement of the Lake Winnipeg Basin 
Initiative, which is part of the federal 
government’s Action Plan on Clean Water, 
discussions were initiated with the Province of 
Manitoba on a Canada—Manitoba Agreement 
with respect to Lake VVinnipeg. 


Atlantic provinces 


Bilateral annual meetings were held by 
representatives of the Canada—New Brunswick, 
Canada-—Prince Edward Island, and Canada— 
Newfoundland and Labrador water quality 
agreements to discuss and review the previous 
year’s accomplishments and to plan and 
prioritize workload for cost-shared and work- 
shared projects. Data from most sites were 
used to report on federal waters or contribute 
to a national report under the Canadian 
Environmental Sustainability Indicators program. 
The 2007 and 2008 Canadian Environmental 
Sustainability Indicators reports use monitoring 
data from 2003—2005 and 2004-2006, 
respectively. 


In New Brunswick, 10 long-term surface water 
quality stations continued to be monitored under 
the federal—provincial agreement. These stations 
and 35 provincial stations were used to report 

on freshwater quality in the 2008 Canadian 
Environmental Sustainability Indicators report. 
Another real-time water quality station was added 
on the international Saint-John River at Tinker 
Dam on the Aroostook River, bringing the total 
number of real-time stations to four on the New 
Brunswick—Maine—Quebec international and 
interprovincial rivers. A joint project was initiated 
to enhance the availability of New Brunswick 
water quality data using the Internet, hosted on a 
provincial server. Most sites are used to report on 
federal waters or contribute to a national report 
under the Canadian Environmental Sustainability 


Indicators program. Benthic sampling was also 
conducted at 15 sites in New Brunswick. 


In Newfoundland and Labrador, 79 water quality 
sites continued to be sampled under the federal— 
provincial agreement. Twenty of these stations 
were used to report on freshwater quality in the 
2008 Canadian Environmental Sustainability 
Indicators report. One real-time water quality 
station continued to be operated and calibrated in 
partnership with the First Nations band and the 
Province of Newfoundland and Labrador, in order 
to help with the operation of the drinking water 
plant. Another six real-time water quality stations 
were installed in a federal—provincial—private 
partnership that now has a total of 16 real-time 
water quality stations. Benthic sampling was 
conducted at 30 sites in Newfoundland and 
Labrador. 


After the 2007 Canadian Environmental 
Sustainability Indicators report identified gaps in 
some parts of Nova Scotia, 24 stations continued 
to be monitored, although no official water quality 
agreement existed between Canada and the 
Province. Other stations (six lake stations under 
the Acid Rain Program and two river stations by 
the Parks Canada Agency) provided the data 
used to report on freshwater quality in the 2008 
Canadian Environmental Sustainability Indicators 
report. A total of eight real-time water quality 
stations monitoring pH, turbidity, conductivity, 
temperature and dissolved oxygen in real time 
continue to be operated. Benthic sampling was 
conducted at 30 sites in Nova Scotia. 


In Prince Edward Island, a total of 28 water 
quality monitoring sites were sampled during 
the 2007-2008, including 14 freshwater river 
sites, 4 groundwater well sites, and 10 estuarine 
or marine sites. Of the 14 river sites, 5 were 


co-located at Water Survey of Canada hydrometric 
stations thereby providing integrated water quantity 


and quality data. Data were used to report on 
freshwater quality in the 2008 Canadian 
Environmental Sustainability Indicators report. 
Water quality monitoring results were made 
available to the public through the provincial 
and ResEau websites. Benthic sampling was 
conducted at 20 sites in Prince Edward Island. 


The Parks Canada Agency collaborated on 
benthic sampling at over half the 42 national 
parks. Water quality monitoring results were 
made available to the public through the 


provincial and RésEau websites 
(http://map.ns.ec.gc.ca/reseau/en/). 


1.1.4 Canadian Environmental Sustainability 
Indicators 


Background 


Since 2005, the Government of Canada has 
published the Canadian Environmental 
Sustainability Indicators annual report, which 
provides indicators on the state of air and water 
quality, as well as greenhouse gas emissions. 
Its freshwater quality indicator uses the Water 
Quality Index endorsed by the Canadian Council 
of Ministers of the Environment as a means to 
summarize the status of surface freshwater 
quality. Quality is assessed by examining the 
extent to which Water Quality Guidelines for the 
Protection of Aquatic Life (plants, invertebrates 
and fish) are being met at selected lake and river 
monitoring sites throughout Canada. 


The Canadian Environmental Sustainability 
Indicators reports are posted on Environment 
Canada’s website (www.environmentandresources. 
gc.ca/default.asp?lang=En&n=2102636F-1). 


Progress to March 31, 2007 


In the 2006 Canadian Environmental 
Sustainability Indicators report, the freshwater 
quality indicator was the basis for reporting 

the quality of surface freshwater at selected 
monitoring sites across the country, including the 
Great Lakes and northern Canada. The following 
are highlights from the report: 


e Freshwater quality ratings (Table 1) at 
340 selected monitoring sites measured 
across southern Canada over three years 
(2002 to 2006) were rated as “good” or 
“excellent” at 44 percent of the sites, “fair” 
at 34 percent, and “marginal” or “poor” at 
22 percent. 

e Freshwater quality at 30 sites across 
northern Canada measured over the 
same three years was rated as “good” or 
“excellent” at 67 percent of the sites, “fair” 
at 20 percent, and “marginal” or “poor” at 
13 percent. 

e Freshwater quality measured on a rotational 
basis in 2004 and 2005 in the Great Lakes 
was rated as “good” or “excellent” for Lake 
Superior, Lake Huron, Georgian Bay and 


eastern Lake Erie: “fair’ for central Lake Erie; 
and “marginal” for western Lake Erie and 
Lake Ontario. 


Table 1. Interpretation of Water Quality Index 


Ratings 
Rating Interpretation 
Excellent Water quality measurements never 
(95.0 to 100.0) or very rarely exceed water quality 
guidelines. 
Good Measurements rarely exceed water 


(80.0 to 94.9) quality guidelines and, usually, by a 
narrow margin. 


Fair Measurements sometimes exceed 
(65.0 to 79.9) water quality guidelines and, possibly, 
by a wide margin. 


Marginal Measurements often exceed water 
(45.0 to64.9) quality guidelines and/or by a 
considerable margin. 


Poor Measurements usually exceed water 
(0 to 44.9) quality guidelines and/or by a 
considerable margin. 


Progress to March 31, 2008 


Based on data collected from 2003 to 2005, the 
2007 Canadian Environmental Sustainability 
Indicators report indicated the following: 


e The freshwater quality for the 359 monitoring 
sites in southern Canada had a rating of 
“good” or “excellent” at 44 percent of the 
sites, “fair” at 33 percent, and “marginal” or 
“poor” at 23 percent. 

e Freshwater quality measured at 36 monitoring 
sites in northern Canada was rated as “good” 
or “excellent” at 56 percent of the sites, “fair” 
at 31 percent, and “marginal” or “poor” at 
14 percent. 

e Phosphorus, a nutrient mainly derived from 
human activities and a key driver of the 
Water Quality Index, is a major concern 
for surface freshwater quality in Canada. 
Phosphorus levels in southern Canada 
exceeded limits set under the water quality 
guidelines for aquatic life over half the time at 
127 of 344 monitoring sites. 


1.2 Inter-jurisdictional boards 
1.2.1 Ottawa River Regulation Planning Board 
Background 


In 1983, Canada, Quebec and Ontario concluded 
an Agreement Respecting Ottawa River Basin 
Regulation. Under its terms, a board was 
constituted to plan and recommend regulation 
criteria for the 13 principal reservoirs of the 
basin, taking into account flood protection, 
hydro-electric power production and other 
interests. Supported by a Regulating Committee 
and a Secretariat, the Ottawa River Regulation 
Planning Board endeavoured to ensure that 

the integrated management of the reservoirs 
provided protection against flooding along the 
Ottawa River and its tributaries, and along its 
channels in the Montréal region. 


Progress to March 31, 2007 


Three meetings of the Board were held in Ontario 
and Quebec during 2006-2007. Board members 
considered routine items such as current and 
planned projects along the Ottawa River, 
operation of the Regulating Committee and 

its annual report, Secretariat operations, and 
correspondence and communications from 
organizations and the public. The Board 
completed the annual report for the previous 
fiscal year and delivered it in the fall of 2006 to 
the Ministers responsible for the Agreement. 


The magnitude of the spring peak flow for 2006, 
as measured at the outlet of the basin at 
Carillion, was approximately the mean annual 
flood flow for the period of record. Snow surveys 
across the watershed in March indicated an 
average snow/water equivalent. The snowmelt 
began early with a relatively rapid rise in stream 
flows at the beginning of the freshet. The 
threshold for minor flooding was reached at three 
locations along the mainstem: Lake Coulonge, 
Chats Lake and the Britannia Beach area of the 
Ottawa River in Ottawa. The flood damage level 
was not quite reached in the Montréal area of Lac 
des Deux Montagnes. 


Progress to March 31, 2008 


During 2007-2008, the Board convened three 
meetings in Quebec and Ontario. Issues dealt 
with by the Board included customary business 
such as a review of Ottawa River projects (both 


ongoing and planned), operation of the Regulating 
Committee and its annual report, Secretariat 
operations, and correspondence and 


communications from organizations and the public. 


Two member agencies of the Board, the Ontario 
Ministry of Natural Resources and Ontario Power 
Generation, reported that they had established a 
Public Liaison Group for the reach of the Ottawa 
River from Mattawa to Arnprior. The Group’s 
objective is to facilitate communication with 

the public regarding flow and water level 
management. The Board supported in principle 
the formation of the Group. The Board also 
agreed to participate in meetings of the Group, 
as required to inform Board activities. 


For the winter of 2007, the snow cover and 
precipitation were well below normal. The 
snow/water equivalents measured during March 
snow surveys showed water equivalents also well 
below the average. This late winter information 
presaged a spring freshet that contained a low 
volume of runoff and below-average peak flows. 
No incidents of flooding were reported in the 
basin. The precipitation deficit continued during 
the summer and fall with low water levels 
reported along the river and in the Montreal 
region. 


1.2.2 Prairie Provinces Water Board 
Background 


In 1969, Canada, Alberta, Manitoba and 
Saskatchewan signed the Master Agreement on 
Apportionment, which provides for the equitable 
apportionment of eastward-flowing prairie rivers 
and the consideration of water quality probiems. 
Schedules A and B of the Agreement provide 
general principles to apportion water between 
the provinces. Lodge and Battle creeks in 
southwestern Saskatchewan are apportioned 
under Article 6, Schedule A of the Master 
Agreement, and the 1921 Order of the 
International Joint Commission, under the terms 
of the 1909 Canada—United States Boundary 
Waters Treaty. Under Schedule C, the Prairie 
Provinces Water Board was reconstituted 

to administer the provisions of the Master 
Agreement. Schedule E specifies acceptable 
water quality objectives in each river reach along 
the interprovincial boundaries, and further defines 
the duties of the Board with respect to its water 
quality mandate. 


Progress to March 31, 2007 


During 2006-2007, apportionment requirements 
were met on all eastward-flowing prairie streams 
that fell under the Master Agreement on 
Apportionment. Board Water Quality Objectives 
were adhered to, on average, 94 percent of the 
time in 2006-2007. 


In 2006-2007, the Board and its standing 
committees for hydrology, water quality and 
groundwater held at least one meeting, in 
addition to conference calls. The Board approved 
a water quality monitoring program for 2007. In 
addition to reviewing and approving the Prairie 
Provinces Water Board hydrometric and 
meteorological monitoring stations list for 2007, 
the Board continued work on a review of the 
natural flow computation computer programs. 


Various studies were undertaken related to the 
current and future hydrology of eastward-flowing 
prairie streams, including the impact of irrigation 
on streamflows. ; 


Efforts to better understand the nature and extent 
of interprovincial aquifers continued, including 
preparation of a draft Conceptual Aquifer 
Management Framework study and a review of 
aquifer sustainable yield concepts. 


The Board continued to exchange information 

on issues of common interest, including 

the Highgate Dam proposal on the North 
Saskatchewan River, Shellmouth Dam on the 
Assiniboine River, a Water Management Plan for 
the South Saskatchewan River Basin in Alberta, 
a Special Areas Water Supply Project in Alberta, 
water quality in Lake Winnipeg and flooding on 
Fishing Lake in Saskatchewan. 


Member agencies were informed about Board 
activities through distribution of Board and 
committee minutes, quarterly reports and an 
annual report. As well, the chair and executive 
director met with Saskatchewan's Minister of the 
Environment and Saskatchewan Watershed 
Authority staff in December 2006 to discuss the 
Board. 


Progress to March 31, 2008 


During 2007-2008, apportionment requirements 
were met on all eastward-flowing prairie 

streams that fall under the Master Agreement on 
Apportionment. In 2007, water quality objectives 


were adhered to, on average, 95 percent of the 
time. 


In 2007-2008, the Board and its standing 
committees for hydrology, water quality, and 
groundwater held at least one meeting, in 
addition to conference calls. The Board approved 
its water quality monitoring program for 2008 and 
work was initiated on a five-year work plan for 
the Board. The hydrometric and meteorological 
monitoring stations list for 2008-2009 was 
reviewed and approved, and work continued on 
a review of natural flow computation software 
programs. 


A draft groundwater contingency plan was 
prepared, a conceptual aquifer management 
framework study was completed, and initial 
consideration was given to development of a 
groundwater schedule to the Master Agreement 
on Apportionment. 


Work continued on the development of nutrient 
objectives as part of a comprehensive review of 
water quality objectives. 


The Board continued to exchange information 
on issues of common interest, including a 
proposal concerning Highgate Dam on the North 
Saskatchewan River, Shellmouth Dam on the 
Assiniboine River, a water management plan for 
the South Saskatchewan River Basin in Alberta, 
a special areas water supply project in Alberta, 
water quality in Lake Winnipeg, and flooding on 
Fishing Lake in Saskatchewan. 


Member agencies were informed about Board 
activities though distribution of Board and 
committee minutes, quarterly reports and an 
annual report. As well, a joint meeting of the 
Board and the Prairie Provinces Water Board 
Ministers was held on April 20, 2007, in Regina. 


1.2.3 Mackenzie River Basin Board 
Background 


The governments of Canada, British Columbia, 
Alberta, Saskatchewan, the Northwest Territories 
and the Yukon completed the signing of the 
Mackenzie River Basin Transboundary Waters 
Master Agreement in July 1997. The Master 
Agreement endorses the principle of managing 
water resources for future generations in a 
manner consistent with the maintenance of the 
ecological integrity of the aquatic ecosystem, with 


special provisions for the involvement of 
Aboriginal people. It provides for early and 
effective consultation on potential developments 
and activities in the basin that could affect the 
integrity of the aquatic ecosystem. It also 
provides a basis for administrative processes, 
policies and principles to guide development and 
implementation of seven sets of bilateral water 
management agreements for water passing 
between adjacent jurisdictions in the basin. 


The Mackenzie River Basin Board administers 
the Master Agreement. Its 13 appointed 
members represent all Parties: Canada, British 
Columbia, Alberta, Saskatchewan, the Northwest 
Territories and the Yukon. Environment Canada, 
Indian and Northern Affairs Canada, and Health 
Canada each have one representative, and the 
five jurisdictions of the basin each have two: a 
representative of the provincial or territorial water 
management agency, and an Aboriginal board 
member nominated by Aboriginal organizations. 


Under the Master Agreement, Environment 
Canada is responsible for managing the 
expenditures of the Board, which are cost-shared 
equally by the Parties. Shareable costs include, 
for example, the staffing and operation of a 
Secretariat office in Fort Smith, Northwest 
Territories (which is near the centre of the 
Mackenzie River Basin) to support the Board at 
the working level. An executive director of the 
Secretariat, hired by Environment Canada’s 
Prairie and Northern Region, plans, organizes 
and manages Board operations. 


The Board’s website provides public information 
about water in the basin, including downloadable 
news items, maps and reports. However, the 
currency of information on the site suffered 
during 2007-2008, due to site maintenance 
problems (www.mrbb.ca). 


Progress to March 31, 2007 


The Board met once during the year, in October 
2006 in Yellowknife. The main items of business 
included finalizing a strategic plan for the Board, 
deciding on a focus for the 2009 State of the 
Aquatic Ecosystem Report, setting requirements 
for a basin hydrology model to support future 
bilateral agreements, improving the use of 
traditional knowledge in Board activities, and 
discussing public concerns about water 
management issues in the Basin. Budgetary 
implications of initiatives to address these issues, 


and the Board's need for prior notification of 
activities within the jurisdictions, were also 
discussed. 


During the summer and fall of 2006, the 
Athabasca, Peace and Slave rivers experienced 
extremely low flow conditions. Drought is likely to 
have been the major factor behind the low levels, 
and public interest was high. Concerns were 
expressed by residents of the sub-basins and 
downstream in the Northwest Territories about 
possible links between low water levels, climate 
change, and impacts of upstream water 
withdrawals and storage. Water withdrawals 

and storage by oil sands projects, hydro-power 
reservoirs, other industrial projects, and large 
municipalities are of concern. 


The Board’s strategic plan was released in the 
winter of 2006. The strategy targeted action on 
six basin-wide transboundary issues over the 
next five years: improving overall knowledge of 
the basin, incorporating traditional ecological 
knowledge into Board activities, responding to 
climate change, understanding contaminants in 
drinking water and country foods, protecting 
aquatic ecosystem biodiversity and developing a 
watershed approach. 


The Board's outreach activities included 
communication of key messages from the 2003 
State of the Aquatic Ecosystem Report to the 
general public, participation on the Oil Sands 
Multi-stakeholder Committee, a presentation on 
responsibilities and activities to the Joint Review 
Panel for the Mackenzie Gas Project, and 
participation in initial meetings of a new “Keepers 
of the Water” forum established by Aboriginal, 
community and environmental interest groups in 
western Canada, as well as in two government 
standing committees. 


The Board’s technical committee established 
three sub-committees during 2006—2007: 


e ahydrology sub-committee, which completed 
an assessment of work required to develop 
an integrated flow simulation model for the 
Peace, Athabasca, Slave, and mainstem 
Mackenzie rivers, and submitted a proposal 
for development of an initial model; 

e awater quality protocols and standards 
sub-committee, which began to evaluate 
jurisdictional differences in water quality 
monitoring; and 


e an information sub-committee, which 
compiled a list of information relevant to the 
Board and proposed options for its library 
and referral services. 


Progress was achieved towards bilateral water 
management agreements: 


e §= British Columbia—Alberta: Discussions 
continued periodically throughout the 
year. Joint working groups gathered 
information under the auspices of the 
2005 Memorandum of Understanding on 
negotiations, and their findings were 
presented at a workshop in January 2007. 

e Alberta—Northwest Territories: A draft 
Memorandum of Understanding on 
negotiations was completed and forwarded to 
the Government of the Northwest Territories 
for a legal assessment. 

e Northwest Territories—Yukon: Parties to the 
only completed Mackenzie River Basin Board 
bilateral agreement met once in the summer 
of 2006. 


Parties for the other potential bilateral 
agreements awaited progress on the two sets of 
negotiations noted above. 


A traditional knowledge workshop was held in 
October 2006 to address concerns about the 
Board's lack of progress on initiatives in this 
area. The workshop resulted in identification of 
steps that the Board could take to incorporate 
traditional Aboriginal knowledge into its activities. 
The Board acknowledged that it needs to do 
more work in this area. 


The State of the Aquatic Ecosystem Report 
steering committee identified priority issues, and 
an initial outline for the 2009 report with the goal 
of addressing areas for improvement. The Board 
reached a consensus that additional resources 
would be needed on an ongoing basis to deliver 
on key activities prescribed in the Master 
Agreement, including Board and Secretariat 
operations, improved consultation with Aboriginal 
peoples and use of traditional Knowledge, cyclical 
tasks such as the preparation of State of the 
Aquatic Ecosystem reports every five years, and 
new initiatives such as the basin hydrology 
model. 
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Progress to March 31, 2008 


The Board met three times during the year: 
April 2007 in Whitehorse, November 2007 in 
Yellowknife and February 2008 in Edmonton. 
The main items of business included: 


e relocation of the Secretariat office to another 
location in Fort Smith; 

e work undertaken by the Canadian Council of 
Ministers of the Environment on national 
water quality issues closely related to the 
Board’s needs; 

e the focus for the 2009 State of the Aquatic 
Ecosystem Report; 

e completion of the Mackenzie River Basin 
hydrology model; 

e contents of a business plan submission to 
Ministers in the Board’s jurisdictions seeking 
additional resources for the Board for new 
high-priority activities; 

e prior notification of basin activities within 
jurisdictions; and 

e setting July 2008 in Edmonton as the target 
date for a meeting to present information to 
Ministers on proposed new Board activities. 


Development of the Mackenzie Basin hydrology 
model was largely completed during the year, a 
collaborative $157,000 effort by the University of 
Alberta, University of Waterloo and Environment 
Canada. Existing model components for the 
Peace and Athabasca rivers and the Peace— 
Athabasca Delta were combined, and new 
modules were developed and added for 

the Slave River, Great Slave Lake and 

lower mainstem Mackenzie River. Further 
development, testing, evaluation and model 
documentation for future users (the Board and 
its component jurisdictions) was planned for 
fiscal year 2008-2009. 


Decisions were made on the focus for the 2009 
State of the Aquatic Ecosystem Report based on 
the 2003 report, the Board’s 2006 strategic plan 
and the Board’s discussions. The 2009 report 

will focus on the evaluation of potential impacts 
from continuing oil sands and hydro-power 
development; climate change; and the 
incorporation of traditional knowledge into the 
Report, Board activities, and water management 
processes of jurisdictions in the basin. Planned 
work on water quality protocols and standards for 
the Board was postponed, pending completion of 
a similar national project being undertaken by the 
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Canadian Council of Ministers of the Environment 
to see whether the Council's document could 
simply be adopted, or revised as required, to 
meet the Board’s needs. 


At each Board meeting via “agency reports,” as 
required to comply with prior notification clauses 
in the Master Agreement, jurisdictions reported 
on internal water management and developments 
affecting waters. Initiatives newly completed or 
under development in 2007 and early 2008 by 
the jurisdictions included Living Water Smart: 
British Columbia’s Water Plan, the Saskatchewan 
Water Authority's State of the Watershed Report, 
and the Northern Voices, Northern Waters: 
Towards a Water Resources Strategy for the 
N.W.T. discussion paper. 


Progress was achieved on the bilateral water 
management agreements: 


e British Columbia—Alberta: Discussions 
continued, with monthly meetings on 
technical matters through much of the year. 
A consultant was jointly hired to facilitate 
discussions and produce a Joint Background 
Document. 

e Alberta—Northwest Territories: Parties began 
collecting background information to support 
negotiations. The Northwest Territories 

- initiated development of a water resource 
management strategy, in collaboration with 
various interest groups via a series of 
workshops. One use of the strategy would be 
to guide the Government of the Northwest 
Territories on appropriate objectives for 
negotiations. 

e Northwest Territories—Yukon: Parties met 
twice in 2007-2008 as required under the 
completed bilateral agreement. They 
reviewed other obligations and informed 
each other of activities that have impacts on 
transboundary waters. 


Parties for the other potential bilateral 
agreements awaited progress on the two sets of 
negotiations noted above. 


1.3. Ecosystem initiatives: watershed and 
water-related activities 


Through the application of an ecosystem 
approach, the objective of Environment Canada’s 
ecosystem initiatives is to attain the highest 

level of environmental quality within targeted 


ecosystems as a means to enhance the health 
and safety of Canadians, preserve and enhance 
natural resources, and optimize economic 
competitiveness. 


Ecosystem initiatives achieve measurable results 
by relying on aligned and co-ordinated efforts, 
collaborative governance mechanisms, 
integrated science and monitoring, community 
involvement, the sharing of information and 
experiences, and informed decision making. 


1.3.1 Atlantic Coastal Action Program 
Background 


The Atlantic Coastal Action Program (ACAP) is 

a collaborative watershed-based community 
initiative that has been building partnerships, 
increasing capacity and achieving environmental 
results through an ecosystem-based management 
approach since 1991 (http://atlantic-web1.ns.ec.gc.ca/ 
community/acap/default.asp?lang=En&n= 
O85FF7FC-1). During the two reporting periods, 
ACAP used community-based leadership to 
address environmental and sustainable 
development issues for ecosystems in watersheds 
and coastal areas throughout Atlantic Canada. 
There were 16 ACAP organizations as well as 

3 other ecosystem initiatives in the four Atlantic 
provinces. Environment Canada contributed 
funding, technical and scientific expertise, and direct 
staff support for four broad categories of projects 
relevant to the Canada Water Act: clean water, 
atmospheric depositions, toxics and natural habitat. 


Progress to March 31, 2007 


ACAP Cape Breton implemented an integrated 
monitoring program that used existing sampling 
protocols to monitor terrestrial, freshwater and 
brackish ecosystems. This program was useful 
for providing information to federal, provincial and 
local authorities responsible for environmental 
protection and nature conservation. The 
Canadian Aquatic Biomonitoring Network 
protocol was used to monitor the health of three 
freshwater ecosystems in differing conditions 
within the Cape Breton Regional Municipality. 
An Estuarine Health Assessment Program 
developed by ACAP Cape Breton and other 
groups was used to monitor the health of six 
brackish ecosystems in eastern Cape Breton. 


The Humber Arm Environmental Association 
studied the surface currents in the Humber Arm. 


With an increase in marine traffic in the arm, 
information on surface currents was crucial for 
predicting the spread of a potential spill or 
discharge and for the assessment of the potential 
pathways of harmful substances and organisms. 
By learning more about how contaminants may 
move during a catastrophic event, the local 
community became more prepared to protect 
and preserve this important resource. 


ACAP Saint John achieved its primary and 
founding mandate of uniting the community in 
support of the Saint John Harbour cleanup. ACAP 
Saint John was one of the key stimuli behind 

the announced tri-level government funding 
announcement of $80 million on March 16, 2007. 


Over the previous two years, the Southeast 
Environmental Association Ltd. conducted 

a monitoring program to gain a better 
understanding of the overall health of the 
Montague estuary, which suffers from nutrient 
enrichment, causing excessive amounts of sea 
lettuce to grow and depriving the water of 
much-needed oxygen. Preliminary results 
showed a correlation between nutrient 
concentrations and land use such as agricultural 
or residential use, and between nutrient 
concentrations and the type of ecosystem, such 
as wetland or forest ecosystems. 


Progress to March 31, 2008 


In southeastern Nova Scotia, the LaHave River 
watershed provides a diversity of habitats for 
freshwater and anadromous fish, and a variety of 
plants and other wild species. Tourism, forestry, 
farming and fishing are common activities 
throughout the LaHave system. To ensure the 
watershed’s health and continued sustainable 
use by future generations, the Bluenose Coastal 
Action Foundation spearheaded the LaHave 
Water Rescue Project. The project's main goal is 
to address environmental impacts on the LaHave 
system by providing a long-term record of the 
river's health and educating the local community 
about the watershed. 


In the Annapolis Valley, Nova Scotia, the Clean 
Annapolis River Project continued its Ecosystem 
Assessment Initiative. Water and shell stock 
sampling allowed for the conditional opening of 
approximately 200 hectares of a clam-harvesting 
area around Goat Island in the Annapolis Basin. 
This is an important local clam harvesting area, 
which was historically accessible to independent, 
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commercial clam harvesters. The opening of 
this area allowed approximately 70 local clam 
harvesters to benefit economically from the 
commercial harvest of soft-shell clams. 


Northeast Avalon is one of the fastest-growing, 
most urbanized regions in Newfoundland and 
Labrador, but has not had new water- or land-use 
plans in 30 years. The Northeast Avalon ACAP 
organization worked towards the development of 
a plan. This involved water monitoring, scientific 
investigation, and a thorough analysis of the 
water-use and land-use plans for northeast 
Avalon. Residents and stakeholders were 
consulted at public workshops to gather 
information towards building a more relevant, 
environmentally sensitive plan for the region. 


In Prince Edward Island, Environment Canada 
scientists and the Bedeque Bay Environmental 
Management Association investigated whether 
the concentrated flows from pesticide sprayers in 
potato fields compromised the ability of “buffers” 
to prevent contamination. Preliminary water 
chemistry results suggested that treating sprayer 
track rows with mulch may be one way to reduce 
the risk of runoff posed by these rows, especially 
the runoff of nitrates into freshwater or estuarine 
systems close to land. 


The Southern Gulf of St. Lawrence Coalition on 
Sustainability joined the community aquatic 
monitoring program, which saw 21 community 
groups from across the southern Gulf of St. 
Lawrence participate in activities such as 
counting fish, determining the richness and 
diversity of fish species, and sampling for 
dissolved oxygen, nutrients and temperature to 
determine water quality. The program increased 
understanding of the state of ecological health of 
estuaries in the southern Gulf, which supported 
informed decision-making with respect to 
restoration action plans. 


1.3.2 St. Lawrence Plan 
Background 


Launched in 1988, the St. Lawrence Plan is a 
Canada—Quebec ecosystem initiative to protect, 
preserve and restore the St. Lawrence River 
ecosystem. This five-year plan, renewed three 
times since 1988, has achieved concrete results 
through concerted efforts by federal and 
provincial departments, supported by the private 
sector, universities, research centres, ZIP (Zone 
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d’intervention prioritaire [priority intervention 
zone]) committees, non-governmental 
organizations and riverside communities. Efforts 
are focused on the St. Lawrence River and its 
major tributaries, from Lake Saint-Francois at the 
Quebec-—Ontario border to the eastern end of the 
Gulf of St. Lawrence. 


The 2005-2010 Canada—Quebec Agreement 
was signed in November 2005. This fourth 
phase of the Plan continued the collaborative 
implementation of measures to conserve, 
protect and restore the ecosystem, and recover 
its uses. The fourth phase also initiated the 
implementation of a new governance 
mechanism to achieve integrated management 
of the St. Lawrence (www.planstlaurent.qc.ca/ 
s|_bm/interventions_g/psl/phase_|V/fondements/ 
gestion_e.html). 


Progress to March 31, 2007 


In June 2006, agreement was reached to begin 
implementing integrated management of 

the St. Lawrence by creating a provisional 

St. Lawrence Committee comprising members 
of the Agreement Management Committee. A 
support team comprising professionals from 

the ministere du Développement durable, de 
l'Environnement et des Parcs du Québec, as well 
as Environment Canada was created to help set 
up the provisional committee and, more 
generally, to support the implementation of 
integrated management of the St. Lawrence. 

At the first provisional St. Lawrence Committee 
meeting on March 16, 2007, information was 
pooled on the approach and actions selected for 
implementing integrated management, the 
Committee’s mandate and operating rules were 
clarified, and discussion took place on the 
subsequent steps for establishing a permanent 
St. Lawrence Committee and the St. Lawrence 
roundtables (www.strategiessl.qc.ca/ 

english. html). 


The Committee for the Environmental Planning 
and Assessment of Dredging provided technical 
support for contaminated-aquatic-site 
remediation projects. At the mouth of the Saint- 
Louis River, 16 000 cubic metres of contaminated 
sediment was dredged in 2006 and placed in a 
containment cell. 


The Committee for the Environmental Planning 
and Assessment of Dredging established a 


planning registry of dredging activities, updated 
the legislative framework for managing sediments 
in Quebec and helped to develop a common 
approach to evaluating losses of fish habitat due 
to dredging. 


At the public event “Rendez-vous St. Lawrence 
2006,” held in Nicolet, the most recent results of 
the Canada—Quebec State of the St. Lawrence 
Monitoring Program were distributed. Some 
200 participants from community organizations, 
municipalities, the scientific community, and the 
federal and provincial governments received 
the latest findings on the state of the River, 
discussed environmental issues related to the 
St. Lawrence and learned about the participation 
of non-governmental organizations in the 
monitoring of this major aquatic ecosystem. 


The State of the St. Lawrence Monitoring 
Program found that the physico-chemical quality 
of the water in the St. Lawrence declined 
between 1995-2001 and 2003-2005. The 

main cause appeared to be increased turbidity 
and phosphorus in the water, combined with 
increased flow in the St. Lawrence between 2001 
and 2005. Sediment quality in Lake Saint-Pierre 
had improved greatly since the 1970s, and 
mercury and PCB levels had fallen by more 
than 90 percent. The area around the Sorel 
archipelago was still vulnerable to accumulation 
of contaminated sediments. 


Wetland loss along the St. Lawrence had 
stabilized, or even reversed. However, certain 
sectors in the Montreal area and at Lake Saint- 
Pierre presented a negative portrait because of 
a net loss of wetland area. 


Sampling campaigns and analyses were 
conducted to fulfill Environment Canada’s 
monitoring responsibilities under the Canada— 
Quebec State of the St. Lawrence Monitoring 
Program. These activities centred on water and 
sediment quality, riverbank erosion, wetlands, 
invasive plants, Northern Gannet Morus 
bassanus foraging, benthic communities, 
recreational uses of Lake Saint-Pierre and land 
use patterns. Remote sensing technology was 
used for the land use component under an 
agreement with the Canadian Space Agency. 


Six bilingual fact sheets drawing on the updated 
state of the St. Lawrence environmental 
indicators were posted on the St. Lawrence 


Action Plan website. The latest findings on 

the chemical integrity of the waters of the 

St. Lawrence were presented at the State of 

the Lakes Ecosystem Conference in 2006 
(www.planstlaurent.qc.ca/sl_obs/ses!/publications 
/fiches_indicateurs/fiches_e.htm). 


Improvements were made to online access 

to sediment geochemistry data for the St. 
Lawrence, and to the management of data and 
information generated through water quality 
and aquatic ecosystem monitoring activities in 
Quebec. 


Governmental and non-governmental partners 
and collaborators continued to play an active and 
productive role in reporting on the state of the 

St. Lawrence, with the members of this network 
participating by chairing the State of the 

St. Lawrence Monitoring Program Committee, 
serving on the Management Committee of the 
Canada—Quebec Agreement on the St. Lawrence 
Action Plan for Sustainable Development 2005- 
2010, and working closely with the co-ordination 
committees, such as those dealing with 
ecological integrity, community involvement, 
access to riverbanks and navigation. 


Environment Canada identified priority habitats 
of bird populations potentially at risk, and 

set conservation priorities for areas in the 

St. Lawrence Plain region. A database was 
constructed, along with a methodology for 
identifying nationally significant wetlands in the 
St. Lawrence Lowlands. Launched in early 2007, 
the Atlas of Bank Restoration Sites of the 

St. Lawrence River (www.planstlaurent.qc.ca/ 
archives/articles/2007/20070216_atlas_e.html) 
contains information necessary for restoring 
stretches of riverbank that have been degraded 
by human activities. Activities continued on the 
artificial reproduction and stocking of Copper 
Redhorse and Striped Bass. 


Various projects conducted by St. Lawrence Plan 
partners have effectively reduced the impact of 
agricultural activities. Environment Canada chose 
to focus research on the improved use of 
pesticides by farming activities. Several projects 
were aimed at monitoring water quality at the 
mouth of certain tributaries of the St. Lawrence, 
such as the Yamaska River. In the Baie-Saint- 
Francois sector, the pesticide concentrations in 
air, water and soil were quantified to determine 
the sources and modes of transport, with the 
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ultimate goal of introducing and promoting 
practices to limit the presence of pesticides in 
the environment. Digital simulators were used to 
assess the effectiveness of various pesticide-use 
practices and to help select those that have the 
least impact on the environment. 


The departments that are partners in the 

St. Lawrence Plan, including Environment 
Canada, have provided ongoing technical and 
scientific support to community organizations 
involved. Among other things, the project 
provided access to expert advice on specific 
projects, enabled a scientist to attend a 
conference, and permitted the transfer of 
georeferenced data. 


During 2006-2007, the Community Interaction 
funding program enabled 19 projects to be 
implemented, 9 of which were carried out by ZIP 
committees and related to the environmental 
remedial action plans for their respective areas 
(www. planstlaurent.qc.ca/centre_ref/programmes/ 
pic/accueil_e.html). 


Environment Canada’s Biosphere has created 
and led various projects for young people. These 
include observation/environmental action projects 
such as Mouille et grouille (action on water 
woes), which teaches children about erosion and 
sedimentation issues related to the St. Lawrence 
and other rivers, and encourages children to 
suggest and implement environmental protection 
measures in their community. 


Also launched in 2006-2007 was the community 
intervention project on the shores of the St. 
Lawrence River, referred to as the “CEGEP 
project.” This is a joint project to raise awareness 
among college students about the issues 
affecting the St. Lawrence, and encourage 

the development of tangible projects for the 
conservation or enhancement of this ecosystem. 
It includes a key partnership component involving 
regional stakeholders. 


The St. Lawrence Global Observatory program 

is designed to offer integrated, rapid and 
transparent access to data and information 

from a network of federal and provincial 
departments, universities and other organizations 
in order to support sustainable management of 
the St. Lawrence ecosystem. The Observatory’s 
steering committee, composed for the most 

part of member organizations of the extended 
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Agreement Management Committee, completed 

the 2006-2009 business plan and presented it to 
the community of organizations interested in the 

program. 


Progress to March 31, 2008 


As specified in the Canada—Quebec Agreement 
on the St. Lawrence, the requisite government 
approvals were obtained to implement integrated 
management of the St. Lawrence and to secure 
the commitment of non-governmental partners. A 
steering committee was set up to submit requests 
for government approval. 


In the summer of 2007, dredging of 4500 cubic 
metres of contaminated sediment was carried 
out in sector 103 of the Port of Montréal. These 
sediments were to be dried and disposed of 
before 2010. Aquatic and terrestrial revegetation 
work was carried out at the site in the summer of 
2007. 


For the Port of Gaspé (Sandy Beach), 
remediation options were examined and a project 
was selected. Follow-up on these remediation 
projects has enabled identification of the 
elements of a standardized approach for 
contaminated site remediation in order to begin a 
process that would lead to the selection of other 
contaminated aquatic sites for assessment. 


The revision of the criteria for assessing 
sediment quality was completed and the final 
report published at the beginning of 2008 
(www.planstlaurent.qc.ca/centre_ref/publications/ 
diverses/Qualite_criteres_sediments_e.pdf). 


The Friends of the St. Lawrence Valley 
developed a presentation on the environmental 
advantages of marine transportation, as well as 
its limitations and challenges. The Sustainable 
Navigation Strategy and Quebec Marine 
Transportation Policy were the subject matter of 
the presentations. The presentation was given 
in a dozen port cities (Baie-Comeau, Sept-iles, 
Valleyfield, Québec, Sorel-Tracy, Rimouski, 
Matane, Gaspe, Saguenay, Montréal, 
Trois-Rivieres and Bécancour) between 
September 2007 and May 2008. The 
presentations drew a total of almost 300 people 
representing approximately 200 different 
organizations. Local media attended all of the 
sessions and the participants appreciated the 
documentation provided. 


A number of initiatives were launched to improve 
the water and sediment indicators and encourage 
community participation. The fact sheets on 
water and biological resource components were 
updated, and other fact sheets were drafted on 
the following topics: monitoring of sediment 
contamination (mercury and phosphorus) in Lake 
Saint-Louis, riverbank erosion, land use, organic 
toxic substances at the mouths of the Yamaska 
and Richelieu rivers, and benthic invertebrates in 
Lake Saint-Pierre (www.qc.ec.gc.ca/csl/pgr/ 
pgr002_e.html). 


Environment Canada continued monitoring under 
the State of the St. Lawrence Monitoring Program 
and increased the spatial coverage. New 
substances were added to the list of parameters 
analyzed. Monitoring of riverbank erosion was 
extended to the river proper, and polybrominated 
dipheny! ethers, tributyltins, and pharmaceuticals 
and personal care products were included in the 
parameters related to water and sediment quality. 


Scientific findings from the State of the St. 
Lawrence Monitoring Program were distributed 
at various meetings, including the 14th Annual 
International Conference on the St. Lawrence 
River Ecosystem, the Society of Wetland 
Scientists annual meeting, and the annual 
conference of the Association francophone pour 
le savoir. In addition, environmental indicators for 
the St. Lawrence were updated, with a view to 
the preparation of fact sheets as specified in the 
schedule of dissemination of results for the State 
of the St. Lawrence Monitoring Program posted 
on the St. Lawrence Action Plan website. 


Changes observed in the state of the 

St. Lawrence were documented as part of 
drafting the preliminary version of the Overview 
of the State of the St. Lawrence River, a process 
that included all the partners involved in 
implementing the Canada—Quebec State of 

the St. Lawrence Monitoring Program 
(www.slv2000.qc.ca/plan_action/phase3/ 
biodiversite/suivi_ecosysteme/portrait_a.htm). 


Support was provided for community efforts to 
monitor invasive plant species by providing 
communities with data collection guidelines. 
Training sessions were provided to ZIP 
committees, among other groups, on the 
monitoring of invasive plant species and 
riverbank erosion. In addition, scientific and 
technical support was provided to assist 


monitoring efforts related to recreational uses 
of Lake Saint-Pierre. Non-technical information 
on the results of the State of the St. Lawrence 
Monitoring Program was disseminated to non- 
governmental organizations through the use of 
a special booth during the training sessions. 


The water quality database was expanded, 
further improved and made more accessible 
to facilitate its use, as well as data collection, 
related to the health of the river. 


The approach in the area of ecological integrity 
was modified to harmonize the different 
measures and emphasize complementarity. 
Work proceeded on developing a portrait of the 
protected areas in Quebec in co-operation with 
conservation organizations. The goal is to pool 
the databases maintained by the different 
levels of government and non-governmental 
organizations and identify gaps. 


Agriculture-related projects continued in 
200-2008. Environment Canada also contributed 
to the National Agri-Environmental Standards 
Initiative related to pesticides. Several pesticide 
monitoring projects were carried out, for example 
in the Yamaska River and at the mouth of major 
tributaries of the St. Lawrence, such as the 
Richelieu River. In addition, a study was carried 
out to determine the inputs of sediments, 
nutrients and agricultural contaminants that 
have occurred in Lavalliere Bay over the years. 
As well, many wildlife-related projects were 
implemented to address issues such as the 
development of watercourses in agricultural 
areas, and monitoring of wildlife habitats, water 
quality at spawning sites and indicator species. 


A meeting of the constituent assembly of the 
St. Lawrence Global Observatory was held 
on October 25, 2007, and the new Board of 
Directors was established. Seven universities, 
three federal departments, three associated 
organizations and four observers from the 
Government of Quebec were in attendance 
(http://ogsl.ca/en.html). 
During 2007-2008, 18 projects were 
implemented under the Community Interaction 
funding program, including 15 projects 
established by ZIP committees related to 
environmental remedial action for their respective 
areas. A considerable decline was observed in 
the number of projects submitted and funded 


(www. planstlaurent.qc.ca/centre_ref/programmes/ 
pic/accueil_e.htmi). 


Work continued on education programs for young 
people under the CEGEP community project on 
the shores of the St. Lawrence River, initiated in 
2006-2007. A pilot phase was carried out at La 
Pocatiere CEGEP. 


1.3.3 Great Lakes Program 


Background 


The federal Great Lakes Program, a partnership 
involving seven federal departments and one 
federal agency, has the goals of a healthy 
environment, healthy citizens and sustainable 
communities. The Program significantly bolsters 
Canada’s work to protect and restore the 

Great Lakes Basin ecosystem, particularly in 
combination with Environment Canada’s Great 
Lakes Basin Ecosystem Initiative. 


Federal partner departments’ activities were 
integrated with those of Ontario through the 2002 
Canada—Ontario Agreement Respecting the 
Great Lakes Basin Ecosystem, and more recently 
through the 2007 Canada—Ontario Agreement 
Respecting the Great Lakes Basin Ecosystem. 
The Agreement outlines how the two 
governments will co-operate and co-ordinate 
their work to restore, protect and conserve the 
ecosystem. It builds on the actions taken through 
previous agreements and focuses priorities 

for future actions, and contributes to meeting 
Canada’s obligations under the Canada—United 
States Great Lakes Water Quality Agreement. 


Signatories to the Agreement include seven 
federal departments and agencies (Agriculture and 
Agri-Food Canada, Environment Canada, 
Fisheries and Oceans Canada, Health Canada, 
Natural Resources Canada, the Parks Canada 
Agency, and Transport Canada) and three Ontario 
ministries (Environment, Natural Resources, and 
Agriculture, Food and Rural Affairs). 


Progress to March 31, 2007 


Monitoring of Great Lakes Areas of Concern 
continued in 2006—2007. A characterization of 
St. Marys River sediment was undertaken in 
response to binational concerns. The levels of 
Escherichia coli (E. coli), nutrients, metals, 
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petroleum hydrocarbons and other organic 
contaminants were assessed and reported. 
Analysis was conducted of sediments in the 
Thunder Bay harbour and at Peninsula Harbour 
(on the north shore of Lake Superior) to delineate 
the most contaminated areas of the harbours in 
support of Environment Canada’s sediment 
remediation program. Preliminary work was 
carried out in Blackbird Creek (Jackfish Bay 
Area of Concern) to determine the level of 
contamination in sediments, as part of the 
delisting process for this Area of Concern. 


Environment Canada continued to conduct 
monitoring programs throughout the Great Lakes 
to meet identified needs under the Canada— 
Ontario Agreement Respecting the Great Lakes 
Basin Ecosystem, specifically the identified 
needs of the Lakewide Management Plan 
working groups, the Remedial Action Plan teams 
and the Binational Toxics Strategy. These 
monitoring programs included the 


e Great Lakes Open Lakes Surveillance 
Program (focusing on lakes Superior and 
Ontario in 2006-2007), which provides status 
and trends information for water quality, 
reports on compliance with established 
guidelines, and serves to identify new and 
emerging issues; 

e Great Lakes Fish Contaminants Surveillance 
Program, which measures and reports on 
trends in legacy and emerging contaminants 
within top predator and forage fish species in 
the four Great Lakes that border Canada 
(this program was recently transferred 
from Fisheries and Oceans Canada to 
Environment Canada); 

e Connecting Channels monitoring programs 
in the St. Clair, Detroit, Niagara and 
St. Lawrence rivers, to measure and report on 
trends in inputs/outputs from the connecting 
channels to the lakes, and to measure the 
success of implemented remedial measures 
in these Areas of Concern; and 

e Integrated Atmospheric Deposition Network, 
a binational program with the U.S. 
Environmental Protection Agency to report 
on spatial and temporal trends in 
concentrations and loadings of priority toxic 
chemicals to the Great Lakes. 


The Great Lakes Cooperative Monitoring 
Initiative (piloted in 2003) works to address key 
information needs. The needs are identified by 


the Lakewide Management Plan working groups. 
The initiative supports new monitoring of, and 
research into, one Great Lake at a time, on an 
annual rotational cycle endorsed by a Binational 
Executive Committee. In 2006, the binational 
focus was on Lake Superior. The expertise and 
participation of agency staff and academia was 
sought in designing a program to address that 
focus. The majority of projects initiated by 
Environment Canada in 2005 (while the United 
States focused on Lake Michigan) continued into 
2006. Samples were collected from air, water, 
lake and tributary sediments, fish and organisms 
lower in the food chain than fish. The samples 
were analyzed for a wide range of organic 
compounds, including new and emerging 
chemicals, thus allowing scientists to look at 
concentrations from the same time period in the 
sampled media. Investigators also had the 
opportunity to better understand the impact of 
invasive species on organisms at lower trophic 
levels. A herptile (amphibian and reptile) 
monitoring pilot study, initiated in the Lake 
Superior Basin in 2005, continued in 2006. 


Updates on the Great Lakes Lakewide 
Management Plan were released in April 2006 
for lakes Superior, Huron, Erie and Ontario. Plan 
implementation was facilitated with partners 
during the 2002-2007 time frame on the 
restoration, conservation and protection of 
habitat as well as native species restoration, 
and to support locally based harmful pollutant 
reductions, such as implementation of the Zero 
Discharge Demonstration Program for Lake 
Superior and implementation of local action 
plans for priority watersheds in Lake Erie 
(Grand River, Thames River, Rondeau Bay, 
and the Huron—Erie Corridor). 


To improve scientific understanding of the fate 
and effects of harmful pollutants and the causes 
of ecological impairments for each lake, partner 
agencies researched and reported the latest 
scientific understanding on a lake-by-lake basis 
through a number of networks and mechanisms, 
including the 2006 biennial State of the Great 
Lakes Conference and the 2006 Lake Erie 
Millennium Network Conference. 


Progress to March 31, 2008 


A new Canada—Ontario Agreement Respecting 
the Great Lakes Basin Ecosystem was signed 
on June 25, 2007. 


Monitoring continued on the Great Lakes Areas 
of Concern. In 2007—2008, there were sediment 
assessments in selected Areas of Concern 
(Hamilton Harbour, Cornwall, Jackfish Bay, 
Toronto Harbour, Nipigon Harbour and the 
Spanish River) to determine concentrations 

of new and emerging (newly recognized) 
contaminants, specifically brominated flame 
retardants and perfluorinated compounds. Both 
classes of compounds are a priority under 
Canada’s Chemicals Management Plan. Toronto 
Harbour was further sampled to assess benthic 
community health, including nutrient, metal and 
organic contaminant concentrations. The 
sediment assessment in the St. Marys River 
continued with an evaluation of E. coli levels at 
sites not characterized in 2006. Work proceeded 
in the Turkey Creek PCB trackdown study in 
collaboration with the Ontario Ministry of the 
Environment. Sediment remediation in the creek 
has been carried out by Environment Canada 
as a direct result of this study. 


Environment Canada continued to conduct 
monitoring programs throughout the Great Lakes 
in response to Annex 2 of the new Canada— 
Ontario Agreement Respecting the Great Lakes 
Basin Ecosystem. 


In 2007, the binational focus in the area of co- 
operative monitoring was on Lake Huron to 
address two main issues. The first identified 
need was to better understand the decline of 
organisms below fish in the food chain and the 
impact of this decline on fish populations. This 
multiple-agency initiative involved numerous 
cruises on various small and large vessels to 
collect samples from the part of the food web 
comprising plankton up to small prey fish. 
Protocols were standardized prior to the start 

of the program to ensure data comparability. 
The second identified need was for improved 
chemical (trace organic) characterization of the 
lake. Samples were collected in various media 
and analyzed for numerous organic compounds, 
including new and emerging chemicals. Sediment 
cores were taken at Key sites and analyzed for 
dioxins and furans. As part of the Cooperative 
Monitoring Agreement, participating scientists 
agreed to present their findings in a special 
session at the 2009 International Association for 
Great Lakes Research conference. 


To improve scientific understanding of the fate 
and effects of harmful pollutants and the causes 


of ecological impairments for each lake, partner 
agencies researched and reported the latest 
scientific understanding on a lake-by-lake basis 
through a number of networks and mechanisms, 
including the 2007 binational conference, Making 
a Great Lake Superior. 


1.3.4 Northern Ecosystem Initiative 


Background 


The Northern Ecosystem Initiative was launched 
in 1998 and renewed for a second five-year 
mandate in 2003. It supported partnership-based 
efforts to improve the understanding of impacts of 
and adaptation of ecosystems to climate change, 
investigations of local contaminant concerns, 
improved management of resource-use activities, 
and the development of a northern monitoring 
network in support of status and trend reporting. 
The initiative supported projects that addressed 
science- and capacity-building needs throughout 
the Canadian North, including the Yukon, the 
Northwest Territories, Nunavut, the lowlands of 
northern Manitoba and Ontario, northern Quebec 
and Labrador. 


The initiative is guided by the principle of 
sustainable development and follows an 
interdisciplinary scientific approach that also 
seeks to promote the use of local and traditional 
knowledge systems in combination with Western 
scientific knowledge and methodologies. 


Progress to March 31, 2007 


Several water-related projects were funded by 
the Northern Ecosystem Initiative in 2006-2007. 
The Labrador Wetlands and Highway Wetland 
Project looked at the impact that a double land 
corridor (Trans-Labrador Highway) would have 
on water quality and quantity, and migratory 

bird populations. Progress to March 31, 2007, 
included a hydrological assessment of the area 
using satellite imagery, water sampling in survey 
blocks and the collection of three sets of data for 
water quality. Water chemistry showed clear 
waters: a conductivity of 8-13 uS/cm, low 
turbidity, and pH between 5.6 and 6.8 units. 


The Northern Ecological Monitoring Community 
of Practice and Provision of Ecosystem Status 
and Trends Information project focused on the 
Yukon, the Northwest Territories, Nunavut, 
northern Manitoba and Labrador. This project 
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involved the printing of 200 English and 

25 French northern-water-quality manuals for 
distribution among government agencies, 
research institutes and northern community 
organizations to improve the understanding 
of ecological change in northern Canada by 
promoting, co-ordinating and communicating 
the results of long-term ecological monitoring. 


A study on the impacts of changes to northern 
lakes’ water and energy budgets (Great Bear 
Lake, Northwest Territories) involved the merging 
of scientific and traditional knowledge; local 
traditional knowledge was used to validate 
regional results. Regional knowledge of the 
fluxes of heat and air, and water flow enhanced 
the understanding of the local patterns of wind, 
ice, snow and stream discharge. Investigators 
learned that Great Bear Lake is dimictic: it 
freezes and goes through two stratifications 
and two temperature mixing cycles each year. 


A project on the sensitivities of high-latitude lakes 
to climatic and development disturbances in the 
Beaufort—Delta region, Northwest Territories, 
included establishment of survey sites that 
represent Canada’s first co-ordinated response 
to recommendations made by the Arctic Climate 
Impact Study regarding the need for circumpolar 
observatories to research and monitor the effects 
of climate change on aquatic ecosystems. 
Preliminary analyses indicated a significant 
difference in macrophyte biomass between lakes 
with and without permafrost slumping. 


A pilot project was undertaken in two Inuit 
communities in Labrador on drinking water 
quality and climate change. This involved the 
merging of scientific and traditional knowledge. 
Progress to the end of March 2007 included 
scoping of key water issues in Nunatsiavut 
communities through a workshop, a literature 
review, a microbiological analysis and 
community interviews. 


Dose-response curves and thresholds were 
applied on a landscape scale for northern 
waters in the Yukon and Nahanni region of the 
Northwest Territories. The goal of this project 
was to improve the understanding of cumulative 
effects thresholds for northern waters and 
develop tools for management to ensure the 
sustainability of freshwater in the North. Results 
demonstrated that it is possible to have a larger- 
scale model for evaluating relationships between 


land uses and indicators of aquatic health in 
Northern Canada west of the continental divide. 


Progress to March 31, 2008 


A study was undertaken to determine the 
concentration and form of mercury in coal 
deposits and sediments in the Mackenzie River 
in the Northwest Territories, and evaluate their 
contribution to the mercury impact on the 
ecosystem. By the end of March 2008, a solid 
baseline had been established from which to 
continue long-term monitoring of the ecosystem. 
Lake-fed tributaries have shown a significant 
correlation between organic matter and mercury. 
Some samples collected from the coal bed near 
Tulita exceeded the average levels of mercury 
found in world coals by up to 25 times. 


A project continued in two Inuit communities in 
Labrador on drinking water quality and climate 
change. This project involved the merging of 
scientific and traditional knowledge. Feedback 
from community members indicated more algae 
and insects due to increasingly still water, and a 
general increase in the overall temperature of the 
water, which encourages bacterial growth. More 
than 50 years of historical data revealed an 
increase in air temperatures and fluctuations of 
precipitation levels. 


1.3.5 Georgia Basin Action Plan 
Background 


The Georgia Basin Action Plan (2003—2008) was 
a multi-partnered initiative whose participants 
worked to improve the state of the environment 
in the Georgia Basin region in southwestern 
British Columbia. The action plan built on work 
undertaken by its predecessor, the Georgia Basin 
Ecosystem Initiative (1998-2003). 


The Plan was based on the guiding principles of 
accountability, ecosystem approach, pollution 
prevention, science-based decision making, and 
sustainability. Its governing partners were the 
British Columbia Ministry of Environment, Coast 
Salish, Fisheries and Oceans Canada, and the 
Parks Canada Agency. As the Plan drew to a 
close, its legacy of more integrated partnerships 
to better manage environmental, social and 
economic actions in the Georgia Basin continued. 


Progress to March 31, 2007 


Surface water monitoring continued at 13 sites in 
the Georgia Basin area, 6 of which were added to 
the federal—provincial water quality network in 
British Columbia through the Action Plan. Water 
quality in the estuary and in tributaries of the 
lower Fraser River was also sampled ina 
surveillance project assessing emerging 
contaminants in the lower Fraser River. 


The Canadian Aquatic Biomonitoring Network 
approach continued to be implemented and 
expanded in the region to assess aquatic 
ecosystem health. This approach is based on 
assessing the structure of stream benthic 
communities. In 2006, 36 sites were sampled; 

18 of these were at water quality monitoring sites. 
This sampling was expanded to the Okanagan 
Basin and to national parks in British Columbia. An 
online training framework for implementation of 
this approach was developed in collaboration with 
the University of Canberra and the University 

of New Brunswick, Canadian Rivers Institute. 
Adoption of the approach was promoted through 
training workshops, presentations and advice to 
interested groups. 


Studies continued on the transport and fate of 
PCBs and polybrominated dipheny! ethers in the 
Strait of Georgia. Because these contaminants 
are now at high concentrations in marine 
mammals (whales and seals), an assessment 
was undertaken of the relative contributions of 
the suspected sources of these contaminants 

to the Strait. The studies are being conducted 
mainly through agreements developed with 
Simon Fraser University, the Greater Vancouver 
and Capital (Victoria) Regional Districts, 
Fisheries and Oceans Canada and the British 
Columbia Ministry of Environment. Environment 
Canada organized a technical session focused 
on the Strait of Georgia work at the March 2007 
Georgia Basin—Puget Sound Research 
Conference in Vancouver. 


The Georgia Basin Action Plan supported the 
Fraser Valley Soil Nutrient Study (2005), a multi- 
stakeholder study published in February 2007, to 
determine the nitrogen, phosphorus and potassium 
status of agricultural soils in the Lower Fraser 
Valley. Nutrient surpluses pose environmental risks 
because agricultural runoff and groundwater 
contamination are significant sources of pollutants 
in the Georgia Basin. This study created a baseline 
data set to monitor the effectiveness of activities 
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under the national Agricultural Policy Framework, 
including the Canada-—British Columbia 
Environmental Farm Plan Program. Approximately 
one third of farms were in the high to very high 
environmental risk class for residual nitrate 
nitrogen. Eighty percent of fields were in the 

high to very high environmental risk class 

for phosphorus in the 0-15 cm depth. 

Forty-seven percent of fields were in the high 

to very high Kelowna extractable potassium 
classes (an agronomic test) in the 0-15 cm depth 
(www.agf.gov.bc.ca/resmgmt/EnviroFarmPlanning/ 
FV_SoilNutrientStudy/_FVSNS- 
CombinedReport_Feb28_2007_for_Release. pdf). 


Work was undertaken on the environmental 
impacts of emerging chemicals of concern in 
municipal wastewater effluent. The Georgia 
Basin Action Plan supported Environment 
Canada’s Pacific and Yukon Laboratory for 
Environmental Testing in its study of the 
interaction between salmonid gene transcript 
expression and exposure to emerging chemicals 
of concern (endocrine-disrupting substances, 
pharmaceuticals and personal care products) 

in municipal wastewater effluent. The study 
concluded that endocrine, metabolic and immune 
gene transcripts were most affected by exposure 
to municipal wastewater effluent. Gene 
expression changes were often seen within one 
day of exposure and some were maintained after 
eight days of depuration (removal of impurities). 
The study’s results helped with the incorporation 
of molecular indicators into municipal wastewater 
effluent monitoring and management programs. 


To increase understanding of the health of 

the Georgia Basin—Puget Sound ecosystem, 

the Georgia Basin Action Plan and the U.S. 
Environmental Protection Agency co-led a 
bi-national team to track and report on 
transboundary indicators (www.epa.gov/ 
region10/psgb/indicators). According to the 
indicators for the years covered (1989-2004) by 
the report, of the 16 freshwater sites measured, 
five had “excellent” water quality, five were 
“good,” three were “fair,” two were ”marginal,” 
and one was “poor” (www.epa.gov/region10/ 
psgb/indicators/freshwater_quality/media/pdf/Stre 
am%20and%20Lake%20Quality%20T echnical 
“%20Background%20Document.pdf). Ratings are 
based upon the Canadian Council of Ministers 
of the Environment's Water Quality Index 
(www.ccme.ca/ourwork/water.html?category_id=102): 
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e Sites with an “excellent” rating were Fraser 
River: Main Stem; Fraser River: Sturgeon 
Bank; Long Lake; Middle Quinsam Lake; 
Upper Quinsam River. 

e Sites with a “good” rating were Fraser River: 
Kanaka Creek Mouth; Fraser River: North 
Arm; Oyster River; Little Oyster River; 
Woodhus Lake. 

e Sites with a “fair” rating were Fraser River: 

Middle Arm; Cowichan River; Koksilah River. 

Sites with a “marginal” rating included 

Holland Creek; Stocking Lake. 

e Site with a “poor” rating was Tsolum River. 


Water quality at five locations on the Fraser River 
was monitored and two were rated “excellent,” 
two “good,” and one “fair.” The indicator based on 
closures of shellfish-growing areas provides 
information on nearshore water quality. From 
1989 to 2004, the number of growing areas 
closed to commercial shellfish harvesting rose 

64 percent. This increase is attributable more to 
expanded monitoring than degradation of water 
quality. In 2004, 58 percent of British Columbia 
closures were located in the Georgia Basin. 


The Marine Water Quality Indicator provided 
information on the relative vulnerability of marine 
waters to water quality problems, such as 
excessive algal blooms and low dissolved oxygen 
levels. From 1999 to 2004, 13 water quality 
stations were monitored seasonally, with most 
showing strong, persistent stratification from the 
Fraser River’s freshwater influence. Stations 
located in strong, tidally induced mixing areas, 
such as Boundary Pass, Rosario Strait and the 
northern end of the Strait of Georgia, showed 
moderate, infrequent stratification. 


To monitor groundwater quality, and determine 
the extent and trend of nitrate contamination, 
Environment Canada operates and maintains a 
network of monitoring wells in the transboundary 
Abbotsford—Sumas aquifer. Monthly groundwater 
samples were taken from 23 of these monitoring 
wells and annual samples from 53 monitoring 
wells for analysis of a range of water quality 
parameters including nitrate. Nitrate levels 

in large parts of this aquifer were above 
Canadian Drinking Water Guideline levels, 
largely attributable to non-point sources 
(www.ecoinfo.ec.gc.ca/env_ind/region/nitrate/ 
nitrate_e.cfm). 


A survey of privately owned/operated water 
supply wells in the Canadian portion of the 
Abbotsford—Sumas aquifer was reported on in 
2007, indicating that approximately 40 percent 
of the sampled wells were above the Canadian 
Drinking Water Quality Guidelines for nitrate, 
which is 10 milligrams of nitrogen per litre (mg 
N/L). Nitrate concentrations in over 60 percent 
of the sampled wells were above 3 mg N/L, 
indicating widespread input from anthropogenic 
sources. Overall nitrate concentrations ranged 
from non-detectable (<0.02 mg N/L) to a high of 
78.4 mg N/L (www.waterquality.ec.gc.ca/EN/ 
navigation/publications/Publications/2004Nitrate/ 
toc.html). 


Environment Canada continued to work with 
other agencies and stakeholders to mitigate 
nitrate contamination of the aquifer, and 
participated in a meeting of the Abbotsford— 
Sumas Aquifer International Task Force, along 
with British Columbia and Washington State 
counterparts. 


Progress to March 31, 2008 


Water quality monitoring continued at 13 sites in 
the Georgia Basin area. 


The Canadian Aquatic Biomonitoring Network 
approach continued to be implemented for 
stream-condition assessment. Twelve sites in 
the Georgia Basin area, as well as 12 within the 
upstream Fraser Basin, were sampled for the 
Canadian Aquatic Biomonitoring Network. In 
addition, 31 other sites in the Okanagan and 
Columbia River watersheds were sampled, 

as well as 25 sites in Yukon, as part of the 
International Polar Year Yukon Survey project. 
Implementation of the Canadian Aquatic 
Biomonitoring Network is expanding across 

the country and setting the basis for aquatic 
ecosystem condition assessment. This approach 
is based on assessing the structure of stream 
benthic communities. Canadian Aquatic 
Biomonitoring Network training, presentations 
and advice were provided to various interested 
groups and agencies. 


Research studies continued on toxic substances, 
specifically the transport and fate of PCBs and 
polybrominated flame retardants in the Strait of 
Georgia. 


The Georgia Basin Action Plan and the 

British Columbia Ministry of the Environment 
implemented five new monitoring stations to 
measure water quality trends in four Georgia 
Basin watersheds. This provides enhanced water 
quality reporting for the Georgia Basin Water 
Quality Index (www.waterquality.ec.gc.ca/EN/ 
Home/GBAP/GBAP_monitoring.htm). 


Sites were chosen to assess impacts on water 
quality from a variety of anthropogenic activities, 
including forestry, urbanization and the 2010 
Olympics. Data is assessed using the Canadian 
Council of Ministers of the Environment's Water 
Quality Index. Information will also be used in 
Canadian Environmental Sustainability Indicators 
reports. 


The Georgia Basin Action Plan continued to help 
fund a real-time buoy water quality monitoring in 
the Fraser Estuary. 


Total PCB and polybrominated diphenyl! ether 
loadings continued to be identified through mass 
balance estimates. This project investigated the 
sources, pathways and fates of these substances 
in the Strait of Georgia. The mass-balance model 
assessed the contribution of various sources of 
both substances to levels observed in marine 
mammals, birds and fish in the Georgia Basin, 
and formed a strong base for developing 

models for other chemical contaminants. An 
initial estimate suggested total PCB and 
polybrominated dipheny! ether loadings of 19 and 
53 kg/year, respectively. Wastewater treatment 
plants contributed approximately 50 percent 

of the polybrominated diphenyl ethers and 
approximately 18 percent of the PCBs, 
reinforcing the emergence of polybrominated 
dipheny! ethers as a threat to marine food webs. 
Atmospheric transport and deposition accounted 
for 35-50 percent of the loading. 


The Water Balance Model’s companion 
publication, Beyond the Guidebook: Context for 
Rainwater Management and Green Infrastructure 
in British Columbia (www.waterbucket.ca/rm/ 
sites/wbcrm/documents/media/37.pdf) was 
released, advancing implementation of green 
infrastructure policies and practices throughout 
British Columbia. The Water Balance Model is 
an Internet-based scenario modelling tool 

that promotes a watershed-based approach 

to urban storm water management 
(http://beta.waterbalance.ca/index.asp). 
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The Georgia Basin Contaminant Loading Project 
was undertaken. Specifically, Environment 
Canada implemented a new monitoring approach 
to increase the accuracy of contaminant loading 
estimates from the Fraser River to the Strait 

of Georgia. This study looked at PCBs, 
polybrominated diphenyl ethers, polycyclic 
aromatic hydrocarbons, nonylphenols, pesticides 
and sterols. The project overcame sampling 
complications in freshwater quality monitoring 
caused by tidal recirculation of water and 
associated contaminants. 


The Green Shores project was undertaken 
(www.greenshores.ca). It provides planning, 
design and construction professionals with tools 
to minimize their projects’ environmental impacts 
on shorelines. Green Shores also offers a 
voluntary assessment and certification process 
for shore developments, similar to the Leadership 
in Environmental and Energy Design certification 
system for buildings. 


To monitor groundwater quality and determine 
the extent and trend in nitrate contamination, 
Environment Canada operated and maintained a 
network of monitoring wells in the transboundary 
Abbotsford—Sumas aquifer. Monthly groundwater 
samples were taken from 30 of these wells, in 
addition to a wider annual sampling event of 

60 wells, for analysis and assessment of a 

range of water quality parameters including 
nitrate. This represents a slight increase over 
the previous year due to the installation of 
several new monitoring wells in the aquifer 
(www.ecoinfo.ec.gc.ca/env_ind/region/nitrate/ 
nitrate_e.cfm). 


Environment Canada continued to implement, in 
partnership with other federal, provincial and 
municipal agencies, projects to educate the 
public on groundwater stewardship, and provide 
relevant data and information to partner agencies 
and other groups. The Department helped 
organize a science forum on the Abbotsford— 
Sumas aquifer in April 2007, bringing together a 
wide range of scientists from various disciplines, 
government agencies, and academic institutions 
in Canada and the United States. They presented 
research findings related to the aquifer and 
identified issues, knowledge gaps and 

actions towards achieving reduced nitrate 
concentrations. 
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Environment Canada, through collaboration with 
and the support of researchers at Simon Fraser 
University, concluded the second phase of 
development of a numerical model that will be 
used to assess the environmental impacts of 
land use practices and land management 
strategies. Phase One comprised the 
development and verification of a groundwater 
flow model and Phase Two comprised a 
contaminant transport model that provided 
simulations of non-point source nitrate transport 
in the aquifer. Due to the inherent challenges 
associated with non-point source groundwater 
contaminant transport modelling, additional 
field investigation work and transport model 
verification was under consideration during the 
reporting period. 


Environment Canada continued to work with other 
agencies and stakeholders to mitigate nitrate 
contamination of the Abbotsford—Sumas aquifer, 
and improve understanding of the distribution and 
trends of nitrate contamination in the aquifer and 
related causative factors. Another forum was being 
developed to follow up on the Abbotsford—Sumas 
Aquifer Science Forum, with a focus on 
stakeholder engagement and dialogue. 


2. Water Research 


This section describes selected research 
activities conducted by the Water Science and 
Technology Directorate, the St. Lawrence Centre, 
and the Pacific Environmental Science Centre; 
and other research highlights. 


2.1 Water Science and Technology 
Directorate ; 


Background 


The Water Science and Technology Directorate 
at Environment Canada led initiatives across the 
country to protect and sustain Canada’s aquatic 
ecosystems, aquatic biodiversity, and the quality 
and quantity of Canadian water resources. 
During the two reporting periods, the Directorate 
collaborated with partners from governments, 
universities and the private sector to confront 
Canadian and global freshwater problems, and 
restore damaged sediments, lakes, rivers, 
groundwater and wetlands. A primary goal was to 
make timely water science information available 
to science users, providing the targeted research 


results needed by environmental policy makers 
and managers to address environmental 
problems. 


Progress to March 31, 2007 


Perfluorinated compounds such as 
perfluorooctanesulfonic acid and 
perfluorooctanoic acid, as well as synthetic 
musks, alkyl phosphate and chlorinated paraffin 
flame retardants, were identified in the Great 
Lakes for the first time. Work will continue to 
determine whether these compounds are 
persistent in the environment, the source of the 
compounds and their potential to bioaccumulate 
in living organisms. 


The occurrence and fate of the antimicrobial 
triclosan were determined in sewage treatment 
plant sludge samples and Lake Ontario. The 
presence of this compound could affect the 
function and diversity of natural microbial benthic 
communities in and around effluents, thus 
affecting the resilience of ecosystems. Further 
research will help in the understanding of these 
impacts. 


The effects of organic contaminants, including 
various pharmaceuticals, personal care products 
and biotechnology products, such as genetically 
modified organisms, were studied in Canadian 
aquatic environments. A method for tracking the 
source of proteins and DNA from Bt-transgenic 
corn in the environment was developed and 
published. Researchers documented horizontal 
gene transfer of transgenic strands of DNA 

from corn to aquatic bacteria and ultimately to 
freshwater mussels near corn-growing areas. 
Researchers further developed a genetic 
technique to identify and distinguish live and 
dead DNA from bacteria in order to assess the 
importance of commercial bacterial products in 
natural ecosystems. These results will permit us 
to better understand and assess the cumulative 
effects of pollution of biological origin on 
ecosystems, and their complex fate. 


Mixtures of pesticides and mixtures of inorganic 
metals were assessed for toxicity to aquatic 
invertebrates and fish. The acute and chronic 
toxicity of arsenic, cobalt, chromium and 
manganese to a water amphipod was assessed 
in relation to exposure and bioaccumulation in 
sediments. All of these metals were toxic to 
varying degrees, but acted in a cumulative and 


sometimes multiplicative fashion when tested in 
combination, highlighting the need to consider 
whole-system contamination in ecosystems to 
fully understand the consequences of human 
activities. 


Studies of fish health in Great Lakes Areas of 
Concern continued to aid in assessment of these 
sites for continued remediation and eventual 
delisting of several Canadian Areas of Concern. 


The National Environmental Effects Monitoring 
Office is co-ordinating a National Investigation 

of Cause project (in collaboration with industry 
and three universities), which is studying the 
effects of pulp and paper mill effluents on fish 
reproduction. Important changes in fecundity and 
production of offspring were observed in areas 
affected by effluents. 


Scientists also assessed pesticide runoff from 
agricultural areas following light and heavy rains. 
The studies were conducted in areas where fish 
kills from agricultural activities have been noted 
in the past. These studies confirmed that the 
current use of 10-metre buffer zones along 
streams, which are required for gently sloped 
fields (i.e. < 5 percent slope), was not sufficient 
for the protection of aquatic life from pesticide 
runoff: 15-20 metres of buffer zone would be 
preferable. Buffer zones are areas along streams 
that are left in a natural state in an effort to 
absorb and retain runoff during rain events. 


New methodologies were developed: 


e New test bioassays and methods were 
developed for fish, invertebrates and 
complex algal/bacterial/microbial 
microcosms. 

e New methods for the chemical detection in 
the environment of emerging compounds, 
such as certain pharmaceuticals and 
personal care products, were developed and 
applied to Canadian aquatic environments. 

e Development and testing of new microbial 
source-tracking methods identified bird fecal 
droppings, rather than sewage treatment 
plant effluents, as the primary source of the 
E. coli that caused beach closures. 


In the area of modelling, Environment Canada 
participated in a joint Canada—United States 

technical review of the computer models used 
to help define phosphorus load abatement for 
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Annex 3 in the Great Lakes Water Quality 
Agreement. The main finding was that while post- 
audit model results confirmed observed trends for 
the past 30 years in open waters, improvements 
to understanding near-shore processes and 
modelling were required. Efforts were initiated to 
implement the recommended improvements in 
monitoring and research programs. 


To reduce pollution from combined sewer 
overflow, research studies were conducted 
regarding characteristics and treatability of 
combined sewer overflows. These studies, done 
in collaboration with several municipalities in the 
Great Lakes region, resulted in refinement of a 
high-rate treatment process based on chemical 
additions. This process was adopted by the City 
of Toronto for retrofitting an older combined 
sewer overflow storage facility in North Toronto. 
The retrofitted facility will store and treat 
combined sewer overflows and provide a much 
improved level of service with respect to both the 
hydraulic capacity and the level of treatment. 
Similar applications in other Great Lakes 
municipalities were examined in an effort to 
improve conditions in those Areas of Concern 
with combined sewer overflow pollution. 


Efforts were undertaken with respect to 
controlling the release of pharmaceuticals and 
personal care products into the environment 
through one of the most important management 
strategies: advanced municipal wastewater 
treatment. The occurrences of such substances 
in Canadian municipal wastewater, and the 
attenuation of their concentrations by various 
treatment processes, are of great interest in 
assessing this management strategy. Research 
results on the occurrence of pharmaceuticals and 
personal care products in Ontario wastewaters 
and their reductions by treatment were published 
and shared with colleagues in this field. Future 
studies will deal with additional contaminants 
addressed under the Government of Canada’s 
Chemicals Management Plan. 


Source water protection was studied as a way to 
improve the taste and odour of drinking water. 
Environment Canada is one of the major 
contributors to the science behind developing 
drinking water intake protection zones in the 
Great Lakes. The Department’s National Water 
Research Institute researchers worked with 
partner agencies to compile and interpret long- 
term data, and provided guidance to the 
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Government of Ontario on implementing 
Ontario’s Clean Water Act. Institute studies 
provided information on nutrients and physical 
processes and, for the first time, showed the 
importance of monitoring pathogens near 
drinking water intakes in Lake Ontario. Institute 
studies also showed the current uncertainties 
in models that were being used, and provided 
extensive data sets and guidance to partners to 
heighten confidence in the results. Research on 
this issue will continue at various locations 
throughout the Great Lakes. 


Toward reducing nutrient impacts on the 
environment (Lake Winnipeg), researchers from 
Environment Canada have, as part of the Lake 
Winnipeg Basin Initiative, been assessing the 
level of impairment, hydrological and physical 
regimes, and nutrient sources and sinks to 
develop models leading to a successful 
restoration and management strategy for Lake 
Winnipeg. Basic water quality parameters, 
sediment cores, biota and physical limnology 
were measured in the Red River and Lake 
Winnipeg. A study on phosphorus source 
tracking was also initiated in Lake Winnipeg to 
determine variability of phosphorus over time 
and space. Preliminary results show significant 
spatial variability in the phosphorus fingerprint, 
particularly in the north basin of Lake Winnipeg. 


Progress to March 31, 2008 


New results show that perfluorinated compounds, 
such as perfluorooctanesulfonic acid and 
perfluorooctanoic acid, are present in relatively 
important quantities in the Lake Ontario food web 
and in rivers across Canada. The impacts of 
these substances will continue to be assessed. 


Studies of the antimicrobial triclocarban focused 
on its occurrence and fate in samples of sewage 
treatment plant sludge, as well as in the open 
waters of Lake Ontario. Triclocarban is a 
substance with anti-bacterial and anti-fungal 
properties that is used in disinfectants, soaps and 
other household products, and can act as an 
endocrine disruptor. This raises some concerns 
due to the 45 years it has been used in personal! 
care products and the current surge in popularity 
of its use in anti-bacterial products. 


The fractionation of mercury isotopes in Lake 
Ontario sediments was demonstrated for the 
first time, pointing to the possibility of using the 


natural mercury isotopes to characterize sources 
of mercury in the environment. 


Research characterized components in 
Athabasca tar sands mixtures, including 
naphthenic acids, process chemicals, gas 
condensates, heavy oils and other hydrocarbon 
mixtures. This will allow Environment Canada 
researchers to better identify the substances that 
can potentially leach from the tar sands to natural 
aquatic ecosystems, better understand the 
substances responsible for any toxicological 
effects and identify ways to reduce their impacts 
on the environment. 


Studies on fish from lakes in the Canadian Shield 
were completed. Researchers examined spatial 
and temporal trends of persistent organic 
contaminants (including new contaminants 

such as brominated flame retardants and 
perfluorinated chemicals) and mercury in fish, 
and the bioaccumulation of these substances 

in food webs. Results indicate an increase in 
concentration of these contaminants, which is 
correlated with human activity, and a concurrent 
reduction in concentration once the chemicals 
are no longer in use. 


Studies investigated the deposition of fluorinated 
and brominated chemicals in Arctic ice caps and 
their presence in high Arctic lake waters. This 
research is necessary to understand the world- 
wide movement of contaminants via the 
atmosphere and ocean circulatory gyres, the 
source of contamination from other continents 
and the impact of management actions. 

Results indicate that many persistent organic 
contaminants are decreasing in the Arctic as a 
result of regulatory efforts but many more are 
increasing, especially those in world-wide use, 
production and emission, such as mercury. 


Canadian environments that were contaminated 
with mixtures of compounds (pulp mill effluents, 
municipal wastewater effluents) and sediments 
contaminated with metals and polycyclic aromatic 
hydrocarbons were assessed for effects in fish, 
invertebrates and algal/microbial systems. The 
findings were linked to effects in the receiving 
ecosystem. 


New tests, bioassays and methods (including 
genomics techniques) for fish, invertebrates and 
complex algal/bacterial/microbial microcosms 
were developed and applied. 


A source-tracking study found that sewage 
contamination at an Ottawa beach was mostly 
associated with rain events and sewage sources 
on the Ontario (rather than the Quebec) side of 
the Ottawa River. 


Multivariate statistical techniques were used 

to reveal relationships between fish health 
measures and measured chemical contaminants 
in fish from Canadian Great Lakes’ Areas of 
Concern. 


To protect streams from pesticide runoff, 
20-metre buffer zones were recommended to 
the Government of Prince Edward Island, which 
recently updated its buffer legislation and 
extended the minimum buffer requirement to 

15 metres. 


Models linking non-point source pollution in runoff 
from agricultural sources to streams and other 
models of water quality near the shores of lakes 
were developed for selected watersheds in the 
Great Lakes Basin and other regions. The 
models used two different sets of data and 
scenarios developed for land use management 
and biodiversity management. The first set was 
developed under the National Agri-Environmental 
Standards Initiative; the second was developed 
for the Lake Ontario Drinking Water Protection 
Project under the 2007 Canada—Ontario 
Agreement Respecting the Great Lakes Basin 
Ecosystem. These new models allowed users 

to make integrated assessments of whether all 
water quality standards were being met and 
provided solutions to reducing loadings to 

Lake Ontario. 


Efforts were undertaken with respect to 
controlling urban stormwater pollution at the 
source. Source controls represent a promising 
strategy for controlling the pollution transported 
by urban stormwater. One such control is the 
cleaning of streets by modern sweeping 
equipment using powerful vacuum action, which 
can pick up micron-sized particles and remove 
them from the street surface before they are 
washed away by rainwater. Environment Canada 
conducted a field study of street sweeping 
effectiveness in improving street runoff quality in 
Toronto in collaboration with several municipal 
departments. Study results indicated that 
sweeping did provide significant environmental 
benefits, but mostly in areas with high sediment 
accumulations. The planning of enhanced street 
sweeping requires cost-benefit analyses. This 
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information and other research results were 
shared with Canadian researchers and 
practitioners in three knowledge-transfer 
workshops organized in Vancouver, Calgary and 
Toronto in collaboration with the Canadian Water 
Network. 


An invited review paper was prepared on the 
detection, characterization and activities 

of nanoparticles. The expanding use of 
nanotechnology in manufacturing various 
products has resulted in an increasing release 

of nanoparticles into the environment. As 
environmental effects of such particles are 
insufficiently known and require further study, the 
review paper was undertaken as a first step in 
this process. 


Efforts were undertaken with respect to reducing 
nutrient impacts on the environment, specifically 
in Lake of the Woods—a large, extremely 
complex international water body shared by 
Ontario, Manitoba and Minnesota. Prior to 
2007-2008, there had been concerns regarding 
water quality, including the presence of toxic 
cyanobacteria blooms in some parts of the lake. 
An initial Environment Canada assessment 

and modelling exercise identified gaps in key 
knowledge about the Winnipeg Basin. As part of 
a larger initiative to assess and remediate water 
quality in the Basin, Environment Canada, in 
partnership with provincial and state agencies, 
initiated a nutrient assessment plan addressing 
these data gaps, and implemented a three-year 
field study and detailed modelling of the lake. 


In 2008, Environment Canada launched the Lake 
Simcoe Clean-Up Fund initiative, designed to 
protect and preserve Lake Simcoe by helping 
decrease phosphorus inputs to the lake, and 
restoring fish and wildlife populations. The 
program was launched with a call for proposals 
for Round 1 issued on February 25, 2008, for 

' 2008-2009. A federal—provincial technical review 
committee was formed and project review criteria 
were established. Projects requesting $6.6 million 
in contributions were received in Round 1. 


2.2 St. Lawrence Centre 
Background 
The St. Lawrence Centre has carried out major 


studies on the state of the St. Lawrence River 
ecosystem, including water quality monitoring 
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and a mass balance study of chemical- 
contaminants. During the two reporting periods, 
the Centre focused on evaluation of urban 
effluents, understanding the impact of 
environmental stress on biodiversity in the 

St. Lawrence River and long-term monitoring of 
the state of the river. 


Progress to March 31, 2007 


The occurrence and fate of pharmaceutical 
antidepressants were studied in sewage 
treatment plant sludge and in the St. Lawrence 
River, and several papers were published. 
Pharmaceutical substances, such as clofibric 
acid, carbanazepine, diclofenac, ibuprofen and 
naproxen, were found in the Montréal physically 
and chemically primary-treated effluent. 
Biological treatment of the effluent resulted in 
reductions in the order of 50 percent of their 
original concentrations, but did not eliminate 
them. The level of success of their elimination 
was linked to the complexity of their molecular 
structure and their polarity. 


A new disinfection process for municipal 
wastewater demonstrated a reduction in overall 
contaminant loadings. However, the process also 
proved to induce oxidative stress on aquatic 
organisms. Although the new treatment system 
reduces the overall level of effects, it does not 
eliminate them. 


Changes in the forms of metals, Known as metal 
speciation, as found in complex effluent mixtures, 
were shown to create problems with the 
disinfection of primary-treated municipal 
effluents. Further work will help understand the 
speciation process in complex effluents, and 
identify the best method for capturing and 
eliminating metals from effluent. 


Researchers characterized controlling 
environmental factors for the growth of blue- 
green algae in the St. Lawrence River. It was 
shown that environmental disturbances 
associated with human activities, and particularly 
enrichment of water from agricultural and 
effluent runoff, was a primary cause of 

elevated phosphorus levels and the resulting 
algal/cyanobacterial blooms. Elimination of 
phosphorus from the water did reduce but did not 
eliminate the incidence of blooms. Research is 
ongoing to determine the factors involved in the 
appearance of toxins in blooms. 


Investigators examined the cumulative effects 

of parasites and municipal effluents in fluvial 
ecosystems. The presence of parasites is a good 
surrogate for research on food webs and trophic 
structure. The absence or presence of certain 
species is an indicator of stress and/or the lack of 
intermediate hosts that are required to complete 
the life cycle of parasites. As such, our studies 
indicate that parasites are present and diverse in 
healthy ecosystems, contrary to popular belief. 
Scientists have observed indications of high 
stress in aquatic organisms exposed to effluent 
dispersion plumes in the St. Lawrence River, 
downstream of effluent from Montreal. 


Cumulative impacts of hydrology and human 
activities on water quality were assessed in the 
St. Lawrence River. Studies demonstrate that 
hydrological cycles close to natural levels are 
associated with optimal faunal and floral diversity 
and complexity, indicative of healthy ecosystems. 
The reduced variation in water levels and flows in 
the St. Lawrence River has adversely affected 
this delicate balance. Results were published in a 
synthesis of information gathered over several 
decades of research. 


The fractionation of surrogate nanomaterials in 
natural waters demonstrated different exposure 
routes for aquatic organisms. The size of the 
nanoparticles, their propensity for aggregation, 
and their polarity were all factors in how 
nanoparticles behaved, from penetration of cell 
membranes by the smallest particles to reactions 
within organs or bioaccumulation in tissues. 
Further work is required to assess the hazards of 
exposure of aquatic organisms to nanoparticles. 


Progress to March 31, 2008 


The occurrence and fate of the pharmaceutical 
anti-infectives were studied in sewage treatment 
plant sludge and the St. Lawrence River. These 
substances were found to be present in small 
but significant concentrations. Assessing the 
impacts of these contaminants on the 
environment and human health will require 

a better understanding of the chemical and 
physical transformations occurring at the 
treatment plant and in the receiving environment. 


Increased metal bioavailability was documented 
following municipal wastewater disinfection 
processes using ozonation. 


A suite of nine nanoparticles was evaluated in 
sediments for their toxicity and mode of action in 
aquatic organisms. Several were highly toxic to 
single-celled algae and hydra, and moderately 
toxic to daphnia and other higher organisms. 
These compounds may represent a potential 
threat to benthic life. 


Researchers increased their understanding of 
mercury exchanges under winter conditions, both 
in fluvial ecosystems and under snow cover in 
northern Quebec. Results indicate that the 
mercury cycle, speciation and transport are 
dependent on atmospheric conditions. The work 
on-the relationship between available mercury, 
methyl mercury and the inert forms in association 
with environmental variables is continuing. 


Studies measured cumulative effects of parasites 
and pesticides, and the atmospheric deposition 
of pesticides in the agricultural watershed of the 
Yamaska River. The studies indicate that the 


combined effect of parasites (an indicator of 


ecosystem health) and pesticides, as well as 
their interactions, result in a highly stressed 
river ecosystem and could be used to monitor 
environmental conditions from a biological 
effects perspective. 


The effectiveness and potential toxicological 
impacts of promising chemical-treatment 
technologies for ballast water in cold conditions 
were investigated. It was demonstrated that 
ballast water treatment is effective when given 
the time. However, cold conditions slow 
tremendously the reaction process and could 
adversely affect the effectiveness of treatment 
under normal operating conditions. This was the 
first study to demonstrate the effectiveness of 
ballast treatments in eliminating unwanted 
invasive and exotic species in a realistic setting 
(full-scale ballast in an active vessel in cold 
Canadian waters). 


The nutrient nitrate was reported to increase the 
growth of cyanobacteria in fluvial ecosystems, 
such as the St. Lawrence River. 


2.3 Pacific Environmental Science Centre 


Background 


Since 2003, Environment Canada’s Pacific 
Environmental Science Centre has conducted 
a number of studies on the toxicology and 
chemistry of freshwater and marine water in the 
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Georgia Basin. As projects under the Georgia 
Basin Action Plan, these studies have focused on 
emerging environmental concerns about water, 
such as endocrine-disruptor effects on aquatic 
organisms as a result of exposure to varying 
concentrations of municipal, agricultural and 
industrial effluents. 


Progress to March 31, 2007 


A focus of these studies has been the emerging 
toxicological issue of endocrine-disruptor effects 
on fish as a result of exposure to low-level 
concentrations of pharmaceuticals and personal 
care products in water bodies. Effluents and 
receiving waters continued to be tested to 
measure biological genetic effects on fish using 
the state-of-science gene microarray technology 
(genomics). Chemical-analysis profiling to 
determine concentrations of acid-based drugs, 
antibiotics, estrogenic compounds, and fragrance 
compounds has always been conducted in 
parallel with the assessment of biological 
response endpoints. Results from these 

studies will determine whether receiving water 
concentrations of effluent are capable of causing 
genomic level effects in fish. Resulting chemical 
changes, as either a reduction or an increase in 
enzyme activity, can be used as an indicator or 
predictor of deleterious effects in living organisms 
exposed to contaminants or other stressors. The 
ongoing studies are conducted in co-operation 
with the Capital Regional District of Victoria and 
the Greater Vancouver Regional District. 

The genomic analysis of the various tissues 
continued. Preliminary gene array data have 
been shared with Capital Regional District of 
Victoria and the Greater Vancouver Regional » 
District. 


The Pacific Environmental Science Centre 
laboratory continued working with the University 
of Victoria to study molecular effects of effluents 
on thyroid hormone action in amphibians. This 
work was supported by a Natural Sciences and 
Engineering Research Council strategic grant. 


Bacterial source tracking in marine and 
freshwater systems was conducted using a 
DNA-based method. Samples from freshwater 
and marine water in British Columbia were tested 
to identify sources of fecal contamination. 

This unique water quality too! helps pollution 
abatement managers within Environment 
Canada’s Marine Water Quality Monitoring 
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Program, the British Columbia Ministry of 
Environment, First Nations, the Capital Regional 
District in Victoria, the Nova Scotia Department of 
Environment, the Department of Fisheries and 
Oceans in Newfoundland and Labrador and 
several regional health authorities to determine 
sources of fecal contamination. The results 
were submitted to the principal investigator 

at the University of Victoria, and the Pacific 
Environmental Science Centre offered this 
source tracking as a routine parameter. 


Validation of the turbidity correction in a rapid 
assessment approach for development of site- 
specific water quality guidelines continued for a 
second year. The site-specific guidelines are 
used in the calculation of the Canadian Council 
of Ministers of the Environment’s Water Quality 
Index, which is used for national reporting of 
water quality in the Canadian Environmental 
Sustainability Indicators reports. The Index is 
calculated by comparing concentrations of key 
water quality parameters to guidelines for the 
protection of aquatic life. It is problematic to 
compare ambient water quality against Canadian 
Council of Ministers of the Environment 
guidelines, particularly for metals, in locations 
having seasonal high suspended sediment 
loads. This problem is due to measurements of 
particulate metals in the sample, which, although 
not of toxicological importance, will cause 
samples to exceed guideline levels. An 
adjustment technique for such sites has been 
developed, but the degree of protection afforded 
by the method required some testing. As a result, 
researchers used water from the Sumas River 
and laboratory well water from the Pacific 
Environmental Science Centre, and spiked 

each with dissolved copper concentrations 
corresponding to Canadian Council of Ministers 
of the Environment, British Columbia Ministry 

of Environment and federal site-specific water 
quality criteria concentrations. Acute and chronic 
freshwater toxicological tests were conducted on 
a variety of test species at concentration levels 
above and below these values. Analytical 
chemistry was also conducted in tandem with the 
bioassays. During 2005-2006, the target element 
used in this work was copper. In 2006-2007, 

the same suite of toxicity tests were applied to 
dissolved chromium. 


Progress to March 31, 2008 


Work undertaken during 2007-2008 continued in 
each area. 


Validation of the turbidity correction in a rapid 
assessment approach for development of site- 
specific water quality guidelines continued for a 
third year. This project addressed the degree 

of protection afforded to aquatic biota after 
adjustment of site-specific guidelines using a 
turbidity correction technique. In the fall of 2007, 
a company was contracted to write the project 
report, which was completed in March 2008. 


2.4 Other research highlights 


Environment Canada conducted many water- 
related investigations in addition to the 

research undertaken by the primary research 
Directorate and the major research institutes. 
Interdisciplinary studies or projects are often 
fostered in partnership with educational 
institutions, or the institutes or agencies of other 
governments and federal departments. 


This section highlights examples of water 
research activities not reported elsewhere in 
the report. Although not comprehensive, the 
selections are representative of some of the 
activities being undertaken. 


2.4.1 Hydro-meteorological modelling and 
prediction 


Background 


Science makes extensive use of models as 
predictive tools for the physical world. For several 
years, researchers at Environment Canada and 
elsewhere have made use of atmospheric and 
weather data, and hydrologic data collected 
under the hydrometric agreements as input for 
both day-to-day operational forecasting models 
and hydrologic models, respectively. More 
recently, research has focused on linking large- 
scale climate models with smaller, regional-scale 
atmospheric and hydrologic models to help 
bridge the gap between research and operations, 
and demonstrate how regional hydro- 
meteorological modelling and ensemble 
forecasting systems can help improve weather 
prediction and water resources management. 


Progress to March 31, 2007 


Efforts were undertaken to improve the 
understanding of interactions between the 
atmosphere and land surface. Environment 


Canada’s Atmospheric and Science Technology 
Directorate and Meteorological Service of 
Canada worked together on coupled hydro- 
meteorological modelling and prediction to 
improve the understanding of interactions 
between the atmosphere and land surface. This 
was supported by joint work among Environment 
Canada’s Recherche en Prevision Numeérique, 
Hydro-meteorology and Arctic Laboratory, 
Laboratory for Severe Weather Meteorology, 
and National Water Research Institute. Work 

is also under way on a new system to support 
operational hydro-meteorological prediction. The 
purpose of the new system (called Modélisation 
Environnementale — Surface et Hydrologie) is to 
perform numerical experiments. Based on the 
Global Environmental Multiscale model, it has the 
Capability of running land-surface models. 


Work was undertaken to develop a program 
that assesses water availability in the South 
Saskatchewan River Basin using a Suite of 
coupled hydro-meteorological models (funded 
by the National Agri-Environmental Standards 
Initiative). The water availability sub-component 
focused on the development and testing of a 
framework to predict available water supplies, 
including precipitation, snowmelt, soil moisture 
and surface water availability, in agriculturally 
dominated watersheds at the scale of the current 
Numerical Weather Prediction system, which is 
15 kilometres. Modélisation Environnementale — 
Surface et Hydrologie will also be tested on 
research basins by various university researchers 
taking part in the Improving Processes and 
Parameterization for Prediction in Cold Regions 
research network funded by the Canadian 
Foundation for Climate and Atmospheric 
Sciences. The modelling system has also been 
established as part of the Drought Research 
Initiative, which is a parallel research program 
focused on drought prediction. 


Work continued on hydrological ensemble 
prediction, in support of improved water 
management. Modélisation Environnementale — 
Surface et Hydrologie also supported the 
international Hydrological Ensemble Prediction 
Experiment Great Lakes testbed project, which 
aimed to demonstrate the value of hydrological 
ensemble prediction in supporting water 
management. This testbed project started in 
2006, with the goals of developing and verifying a 
hydrological ensemble prediction system on the 
Great Lakes Basin and St. Lawrence River 
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upstream of Montréal, providing forecasts to 
water managers of individual sub-watersheds 
and improving management of the Great Lakes, 
in particular in the Montréal archipelago. 


Progress to March 31, 2008 


There was a continuation of the work done in 
2006-2007 to improve the understanding of 
interactions between the atmosphere and land 
surface. 


There was also a continuation of the work 
described above to develop a program that 
assesses water availability in the South 
Saskatchewan River Basin using a suite of 
coupled hydro-meteorological models. In 
addition, a first version of Modélisation 
Environnementale — Surface et Hydrologie 
was made available on the Internet through 
Environment Canada’s Hydro-meteorology 
and Arctic Laboratory. A draft National Agri- 
Environmental Standards Initiative methodology 
for water balance indicators in an agriculture- 
dominated watershed was completed. 


As well, there was a continuation of the work 
described above on hydrological ensemble 
prediction in support of improved water 
management. In addition, funding was obtained 
from the International Upper Great Lakes Study 
set up by the International Joint Commission to 
speed up development and testing of the system. 


2.4.2 The State of the Strait Conference 


Background 


The State of the Strait Conference is a Canada— 
United States conference held approximately 
every two years, bringing together government 
managers, researchers, students, members of 
environmental and conservation organizations, 
corporations, planning organizations, 
communities and concerned citizens to assess 
ecosystem status and provide advice to improve 
research, monitoring and management programs 
for the Detroit River and western Lake Erie. The 
Conference alternates locations between Canada 
and the United States, and a report is issued 
following the Conference. 


32 


Progress to March 31, 2007 


The 2006 Conference was held in Flat Rock, 
Michigan, and focused on status and trends of 
key indicators. A final report was completed and 
released in early 2007 (www.uwindsor.ca/softs). 


Progress to March 31, 2008 


A comprehensive and integrative assessment 
of the 2006 results was completed and 
accepted for publication in a scientific journal 
(www.ncbi.nim.nih.gov/pubmed/18850284). 


2.4.3 National Agri-Environmental Standards 
Initiative 


Background 


The National Agri-Environmental Standards 
Initiative is a four-year program (2004—2008) led 
by Environment Canada in partnership with 
Agriculture and Agri-Food Canada under their 
Agricultural Policy Framework. The initiative 
develops two types of science-based agri- 
environmental performance standards: 


e ideal performance standards, which specify 
the desired environmental state needed to 
maintain ecosystem health; and 

e achievable performance standards, which 
specify environmental conditions that can 
realistically be achieved using currently 
available and recommended beneficial 
management practices. 


These standards provide benchmarks of 
environmental quality, which can be used to 
develop and promote the adoption of beneficial 
agricultural management systems and practices 
that help reduce environmental risks. These 
benchmarks could also be used to measure 
progress towards identified environmental 
outcomes. The standards have been designed 
specifically for agriculture, with the understanding 
that they will be used in the context of a working 
landscape where zero risk is not the ultimate 
goal. 


The development of agri-environmental 
performance standards was carried out under 
four themes (air, biodiversity, pesticides and 
water), and involves science-based assessments 
of environmental risk and the determination of 


desired environmental quality. Work relevant to 
the Canada Water Act was carried out under the 
pesticide and water themes. 


Progress to March 31, 2007 


Research toward the development of water ideal 
performance standards (nutrients, sediments and 
instream flow needs) included water sampling 
activities to validate prototype standards and 
develop cause-effect relationships between 
agricultural activity and aquatic ecological 
impacts. In addition, a field program was 
launched to collect data for validation of 
standards and assess the need for regional 
variability in standards. During 2006—2007, 
approximately 75 streams across Canada were 
regularly sampled. Activities in support of 
development of these standards focused on 
several key agricultural regions. 


Work on the pathogens standards focused on 
sampling four watersheds across Canada (South 
Nation River, Ontario; Bras d’Henri, Quebec; 
Oldman River, Alberta; and Sumas River, British 
Columbia) for sediment-related properties to be 
used within a national standard for pathogens. In 
order to understand the potential for sediments 
as a transport medium for pathogens, a 
numerical model (MOBED) was developed for 
the South Nation River. This calibration made it 
possible to use modelled sediment loads with 
sediment-associated pathogen concentrations 
to predict the delivery of pathogens to 
environmentally sensitive areas. 


Work in the South Saskatchewan River Basin 
supported the development of the water 
availability standard through a series of 
water balance indicators (precipitation, 
evapotranspiration, runoff, soil moisture and 
snow-water equivalent). 


International approaches were reviewed and 
protocols were developed for the derivation of 
impact-based ideal performance standards on an 
individual basis, on a commodity basis and in 
mixtures for water. Compound-specific ideal 
performance standards (acute and chronic) were 
completed for priority pesticides. 


Modelling was carried out in collaboration with 
Agriculture and Agri-Food Canada on the 
environmental condition that can be achieved 
through the implementation of beneficial 


management practices at the watershed-scale for 
nutrients and sediments at Black Brook, New 
Brunswick, and Raisin River, Ontario. 


Demonstration projects at four watersheds 
(British Columbia, Ontario, Quebec and Prince 
Edward Island) were undertaken to establish 
baseline concentrations of pesticide runoff at 
each watershed. Work was coordinated with the 
Pesticide Science Fund and Agriculture and Agri- 
Food Canada. Information gathered through this 
project was used to further the development and 
verification of pesticide achievable performance 
standards at these sites and pesticide ideal 
performance standards. Two pesticide 
achievable performance standards were 
developed for one watershed (Chaudiere River, 
Quebec). 


The 2007 Annual National Agri-Environmental 
Standards Initiative Technical Series, containing 
54 reports, was published. These reports represent 
a summary of all research activity carried out under 
the initiative during 2006—2007. 


Progress to March 31, 2008 


The 2007-2008 year was the final research year 
for the National Agri-Environmental Standards 
Initiative. As such, activities focused on finalizing 
the standards and delivering final products to 
Agriculture and Agri-Food Canada. Final 
synthesis reports were completed and were 
subject to an intensive peer-review by external 
scientists. 


Field sampling, laboratory tests and other 
research towards the development of water 
(nutrients, sediments, pathogens, instream flow 
needs and water availability) and pesticide 
(priority pesticides) standards were completed in 
early 2008. 


Modelling of the achievable performance 
standards for nutrients and sediments at Raisin 
River, Ontario, and Black Brook, New Brunswick, 
was completed. Three achievable performance 
standards for pesticides were developed for an 
additional four watersheds (Yamaska, Quebec; 
South Nation, Ontario; VWilmot/Dunk, Prince 
Edward Island; and Salmon River, British 
Columbia). 


Demonstration projects to establish baseline 


concentrations describing pesticide runoff at four 
watersheds (British Columbia, Ontario, Quebec 
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and Prince Edward Island) were completed. 
Results show detectable concentrations of some 
pesticides in these watersheds. 


International approaches were reviewed and 
protocols developed for the derivation of impact- 
based ideal performance standards on an 
individual basis, on a commodity-basis and in 
mixtures for water. Compound-specific ideal 

. performance standards (acute and chronic) were 
completed for priority pesticides, for a total of 

20 pesticides over the life of the program. 


The 2008 Annual National Agri-Environmental 
Standards Initiative Technical Series, containing 
66 reports, was published. Work continued on 
reports for inclusion in the final Annual Technical 
Series, which will collate research findings and 
final standards development work. 


2.4.4 Metal Mining Environmental Effects 
Monitoring Program 


Progress to March 31, 2008 


The first National Assessment of Environmental 
Effects Monitoring data for metal mining effluents 
was published in 2007 by Environment Canada. 
This assessment found a tendency toward 
inhibitory effects on fish and benthic invertebrates 
at a national scale. Decreases in liver condition 
and size for fish as well as significant changes in 
benthic invertebrate community structure were 
found in environments receiving metal mining 
effluents. In contrast, mercury concentrations in 
tissues of fish taken downstream of sources of 
metal mining effluents were low or not significantly 
different from concentrations in control fish. Further 
work is needed to confirm these effects, determine 
the extent and magnitude, and investigate the 
Cause. | 


2.4.5 Municipal Water and Wastewater Survey 
Background 


The Municipal Water and Wastewater Survey 

is a Canada-wide survey of municipalities that 
collects, and makes available to the public, data 
on water sources, water use, water conservation, 
wastewater treatment level and water and 
wastewater pricing. It covers more than 

80 percent of the Canadian population. The 
survey, which has been conducted every two 

to three years since the 1980s, provides a 
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valuable basis for informed decision making for 
sustainable water management across Canada. 
Environment Canada uses the collected data on 
water use and pricing to produce key reports, 
one on municipal water use and another on 
municipal water pricing. The reports summarize 
key findings and are available on the 
Environment Canada Freshwater website 
(www.ec.gc.ca/water). 


Progress to March 31, 2007 


The 2007 Municipal Water Use Report provides 
information from the 2004 survey on water 
sources, overall and per-capita water use, 
sectoral water use, metering, wastewater flows, 
wastewater treatment level, and number of 
people on water and wastewater systems. A 
report highlight is that average per capita 
residential water use was the second-lowest in 
more than a decade at 329 litres per day. 


Progress to March 31, 2008 


The 2008 Municipal Water Pricing Report 
provides information from the 2004 survey on 
water and wastewater pricing, pricing structure, 
metering and water conservation measures. 
Findings included that a gradual trend toward 
municipal water metering continued and that 
water pricing rates had become more conducive 
to efficient use of water. 


PUBLIC INFORMATION PROGRAM 
(Under Part IV General of the Canada Water Act) 


1. Freshwater Website 


The Freshwater website (www.ec.gc.ca/water) 
continued to provide basic information on a wide 
range of water-related topics, comprehensive 
educational materials (e.g. water fact sheets, 
including A Primer on Fresh Water, Explore Water 
with Holly Heron, and Let’s Not Take Water for 
Granted — A Resource Guide), and the full text of 
key water publications (e.g. the Federa/ Water 
Policy, the Canada Water Act annual reports, and 
reports on water use and pricing). In addition, the 
links to other governmental and non-governmental 
sites across the country continued to be regularly 
updated and expanded, as did the calendar of 
water-related conferences and events. 


The site was heavily used (averaging over 

110 000 visits each month) and was often 
referenced on other websites and in print material 
produced by other agencies. 


2. Water Survey of Canada Website 


The Water Survey of Canada (www.wsc.ec.gc.Cca) 
of Environment Canada is the federal agency 
responsible for the collection, interpretation and 
dissemination of standardized water quantity data 
and information in Canada. During both reporting 
periods, the Survey continued its operations 

on behalf of most provinces and all territories, 
under federal—provincial and federal-territorial 
agreements. In Quebec, the Province collects 
water quantity data under a similar agreement. 


Each year, Environment Canada produces a 
national HYDAT CD-ROM, which contains the 
updated water quantity data archive for all Water 
Survey of Canada data. This includes streamflow, 
water level and sediment data (daily and monthly 
means, and instantaneous values) for more than 
2500 active and 5500 discontinued hydrometric 
monitoring stations across Canada. The HYDAT 
CD-ROM can be downloaded from the Water 
Survey of Canada website (www.wsc.ec.gc.ca/ 
products/main_e.cfm?cname=products_e.cfm). 
Alternatively, users can access selected data from 
the online archive using an interactive query tool. 


Data from two thirds of the active hydrometric 
network are reported in near real-time. Water 
levels for these stations are presented graphically 
within hours of their measurement on the Water 
Survey of Canada website (http://scitech. pyr.ec.gc.ca/ 
waterweb/formnav.asp?lang=0). 


Eventually, both water level and stream flow 
data will be available for most stations in near 
real-time. 


3. Environment Canada’s Biosphere 


Background 


Environment Canada’s Biosphere 
(http://biosphere.ec.gc.ca) has a mission to raise 
awareness among young people, their families 
and the general public about environmental issues 
related to water resources, climate change and 
sustainable development of the St. Lawrence 
River and Great Lakes ecosystem. As an 
environment museum, the Biosphere offers 
exhibits, guided tours and dynamic activities that 
involve exploring and learning about major 
environmental issues related to water, climate 
change, responsible consumption, sustainable 
development, environmental technologies and 
biodiversity. It is also a national centre for 
expertise in environmental education and 
engagement, and offers educational activities and 
training for a variety of client groups Canada-wide, 
particularly schools. The Biosphere works to 

help Canadians, including young people, adopt 
responsible consumption habits in order to 
conserve the natural environment. 


Progress to March 31, 2007 


At the end of 2006-2007, the Biosphere billed 
itself as a Museum devoted to the environment. 
During the year, nearly 60 000 people, including 
25 000 young people, visited the museum's 
exhibits or participated in its educational activities. 
A pilot video-conferencing project also provided 
the means to reach some 3500 students across 
Canada. 
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The Biosphére continues to offer “Moving Giant: 
The Great Lakes—St. Lawrence Ecosystem,” 
“Water Wonders!” and other permanent exhibits. 
Two photography exhibits related to water were 
added, specifically the “Rétrospective 2001-2005 
de |’Escale Nautique” and “The St. Lawrence 
River,” as a spinoff from photography contests 
involving recreational boating enthusiasts and 

St. Lawrence River lovers. The summer program, 
which had the theme “River Fanatics,” drew large 
numbers of visitors and families. Two films 
featuring spectacular imagery, L’eau, source de 
vie (Water: Source of Life) and Les beautés du 
Saint-Laurent (Beauty of the St. Lawrence) along 
with a multimedia presentation entitled “Keeping 
Current on the St. Lawrence,” were available for 
viewing year-round and helped to raise public 
awareness. 


Progress to March 31, 2008 


In 2007-2008, more than 100 000 people, 
including nearly 50 600 young people (more than 
double the number of the previous year), visited 
the exhibits or participated in educational 
activities. This substantial increase in clientele 

is attributable to new programs for the general 
public, expanded use of video-conferencing for 
school groups and presentations given in schools 
across the country. 


In addition, 4400 young Canadians have made 
a commitment to protect their watercourse 
under the Adopt a River program, thanks to an 
expanded network of co-ordinators trained in 
five provinces. Environmental training sessions 
were also given to employees in Environment 
Canada, the Parks Canada Agency, other 
departments and non-governmental organizations 
in various Canadian cities to help them promote 
environmentally friendly practices and hone their 
skills. Presentation of the permanent exhibits 
“Moving Giant” and “Water Wonders!” continued 
in 2007-2008. Two new biodiversity activities 
were added during the year: “RESPECT: in 

the heart of the boreal forest” consists of an 
outdoor exhibit of huge photographs of the 
Canadian boreal forest ecosystem and drew 
300 000 visitors; the “Man and His World” 
multimedia presentation helped to raise public 
awareness about biodiversity in Canada. The 
Biosphere also purchased two wind turbines and 
a solar house to use in demonstrations of green 
technologies. 
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4. RésEau — Building Canadian Water 
Connections 


Background 


RésEau is a Government of Canada online 
demonstration initiative that focuses on water 
information (http://map.ns.ec.gc.ca/reseau/en/). 
The RésEau prototype was launched in March 
2006. Water data are now accessible online 
through one portal that includes a selection of 
federal government monitoring programs for 
water quality and quantity, as well as programs 
on groundwater availability, groundwater 
contamination, water use, and water and human 
health (disease outbreaks). In addition, data have 
been made available from a network of 16 partner 
groups, including provinces, non-governmental 
organizations, community groups and high 
schools. 


The ResEau portal provides pre-defined maps 
for general users, as well as search and query 
functions that create dynamic maps in real 
time for more advanced users. A Know Your 
Watershed module allows Canadians to easily 
discover which watershed they live in and find 
customized watershed profiles to learn more 
about water-related activities in their area. 


Progress to March 31, 2007 


The RésEau portal was updated with more 
modern, cutting-edge technologies, and some 
structural changes to improve its usability. 
Additionally, there were updates made to the 
multi-jurisdictional community of participants. 


Due to the acceptance of the ResEau model of 
sharing water-related data and information, a 
second implementation of the model has been 
undertaken. Led and supported by Environment 
Canada, a portal was developed for the 
Okanagan Basin. This portal adhered to the 
ResEau principles of sharing water-related 

data and information, and was applied on a 
local basin scale where the resource was under 
significant stress. This portal was launched on 
March 31, 2007. 


Progress to March 31, 2008 


Development began on another iteration of the 
ResEau data-sharing model, this one for the Lake 


Winnipeg basin. It was recognized that water in 
this basin was under significant stress and a 
large-scale, multi-year remediation plan was put 
in place. This plan included implementation of a 
portal to support and enable the sharing of data 
and information related to the Lake Winnipeg 
basin. The portal, which was to be rolled out over 
the course of the Lake Winnipeg Basin Initiative, 
was in the early stages of development during the 
2007-2008 reporting year. 


5. Canadian Digital Drainage Area 
Framework 


A partnership between Environment Canada, 


Statistics Canada, Natural Resources Canada, and 


Agriculture and Agri-Food Canada was initiated in 
2001 to develop the Canadian Digital Drainage 


Area Framework (www.geogratis.cgdi.gc.ca/clf/en). 


The Framework is a spatial database comprising 
several layers of hydrological features, including 
rivers, lakes, and watershed boundaries, and is 
designed to support water-related research and 
analysis. 


The Framework was released online in June 
2003, the result of nearly three years of federal 
collaboration as well as consultation with several 
provincial agencies. This national framework is 
a welcome tool for the planning, analysis and 
management of environmental monitoring 
networks and is an excellent means of reporting 
data, information and knowledge about 
watersheds at regional, national and continental 
scales. The data can be easily imported into 
standard geographic information systems. The 
Framework is maintained by Natural Resources 
Canada. 


6. Pacific and Yukon Region 


Environment Canada continued to encourage 
environmental stewardship among the public by 
informing them of emerging environmental issues, 
ecological connections in the environment, and 
positive human impacts through stewardship 
programs. 


The Interactive Pollution Model website 
provides a do-it-yourself guide for building an 
interactive pollution model of a community 
(www. pyr.ec.gc.ca/EN/IPM). 


The Pacific and Yukon Water Quality Monitoring 
and Surveillance Program website provides 
access to federal—provincial/territorial water 
quality data, guidelines, reports, publications, 
links to stewardship programs and resources for 
designing a water quality monitoring program 
(http://waterquality.ec.gc.ca/EN/home.htm). 


Training workshops regarding Environment 
Canada’s Canadian Aquatic Biomonitoring 
Network have been delivered in the Pacific and 
Yukon Region since 2003 to a wide audience to 
encourage the use of standardized protocols for 
the collection and analysis of data for stream bio- 
assessment (http://cabin.cciw.ca/application/ 
welcome.asp?Lang=en). 
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APPENDIX A: Agreements 


The following Canada Water Act agreements were ongoing during the 2006-2007 and 2007-2008 
reporting periods. 


Apportionment and Monitoring Programs 


e Agreements on water quantity surveys with all provinces, and with Indian and Northern Affairs 
Canada for the territories 


e Canada—Quebec Protocol on Administrative Arrangements under the Canada—Quebec Agreement on 
Hydrometric and Sedimentological Networks in Quebec 

e Master Agreement on Water Apportionment in the Prairie Provinces (Prairie Provinces Water Board) 

e Water quality monitoring agreements with British Columbia, Newfoundland and Labrador, New 
Brunswick, and Manitoba 

e Canada—Prince Edward Island Memorandum of Agreement on Water 

e Agreement Respecting Ottawa River Basin Regulation 


Please note that on behalf of the federal government the 2007 Canada—Ontario Agreement Respecting 
the Great Lakes Basin Ecosystem was made pursuant to the Canadian Environmental Protection Act, 
1999 and the Canada—Quebec Agreement pertaining to the St. Lawrence (2005-2010) was made 
pursuant to the Department of Environment Act and the Department of Fisheries and Oceans Act. 


Water Management Programs 


e Mackenzie River Basin Transboundary Waters Master Agreement 


APPENDIX B: For More Information 


Inquiry Centre 
Environment Canada 
Ottawa ON K1A 0H3 

Toll free: 1-800-668-6767 
Local: 819-997-2800 

Fax: 819-953-2225 

Email: enviroinfo@ec.gc.ca 


38 


ae ; _ i - 
“ iy wee ek | ; ee oa 
5 igs fe A a Da Gee + : oa. Ae a 


mie — | 
ate “Vite alee «4 Lid, ms tn 


( i 
oe 
S 
ae 
~ 
’ 
Dy: 
st 
' 
n 
as 
7 7 
‘ ; - 
A j i 
. > 
-? 
f~} i 3a = _ 
e s 
7 ~~ q 
® bt at eo ¢ 
as 
rr ard 
of : 
j 
1 . 
‘ s Li 
] 
a 
e ad 
va) 
t 
\ ~ 7 Ty 
- 
e 
ee 7 
; 
j 7 
oy ® 
e 
8 
( 
i: 7 
: % 
Pee 
ij oS 
~ ay : : 
D ’ 7 
ul ae j : 
sy. ' - 
a 
7] u ' t 8 : 
, Ps ' 
x ¢ 
) mn etx 
7 =. be j ee ri 
F oa» ’ e 
Li] 
bs : ; > a ® y 
{ Teall 
i q 7 e - fiom | ‘ " 
a 7 7 
a anal i ae on vm 


Ag 


e006 DeMojulosiaue : jawinoy 
G7ZZ-€S6-618 : Inaidoogje 1 
0082-Z66-618 : JBD0| OJBWNN 
Z929-899-008-| : Si€lj SUBS OJOLUNN 
CHO VL (OUe}UO) EmMEYO 

epeueyd JusweUUOLIAUZ 
anbeujJewoju} 


sauleyuaweajddns sjudweubiesusy : g JXINNV 


sIZUBYOe|J NP ulsseq Np SaJslje}UOISUBJ} XNES Sa] INS Siped-a}usjuUy_Ciéie 
nea] ap uolsab ap sawwesbolg 


‘SUBBIO SEP J8 S8YIEd SEP BJAJSIUIW J] INS JOT &| © 8 JUBWAUUOIIAUF,| BP B1B}SIUIW 8] INS 107 
2] B JUBWISWIOJUOD ‘QL Q0Z-SOOZ JUeuNe7-jUIeS 9] INS DaganDH-epeueyD sjus}UF | }9 ‘(666L) JUeWeUUOIIAUA | 

ap UOIJIEJO/Jd &] INS BUUBIPEULD 107 &| C JUBWIAWIOJUOD NJOUOD 9}e & /ONZ ep SOB SpueID Sep ulsseq 
Np awaysAsooe | JUBUISDUOD OLIeJUD-epeueD psodoVy,| ‘JeEs@pe JUeFWAWIEANCH np wou ne.nb Jajou zZayIne/\ 


slenoejnO Sap SJaIAU e] ap ulsseq np uoeEsuejnGai ej e SAejai UONUSAUOD-—se 

nea,| INS puenopz-soulq-Np-d||—EPeULD 8}US}UA,P 8|090}OJq se 
eqojiuep\ 8] }@ YOIMSUMUG-NesANON 9} ‘Iopeiqe7 

-J8-BANEN-38.8| ‘enbiuueWg-siqwojoD e| DeAe snjoUuOCo Nea,| ap ayijenb ej ap soue||ia~ins ap spioddy— 

(Saulesg Sep SeouIAOJd Sap xnee sap aifay) sauieig Sap xnes sap uOl}eda eB] INS aiped ploooyW oe 
deqgenD ne sanbibojojuewiIpas je senbujewopAy xnease Sa| JUBUI@DUOD DaqenyH-epeueD 

UONUSAUOD e| BP suped a] SUEP SEAI}EJSIUILUPE SUOI}ISOUSIP Sa] JUBLIBDUOD DBGENH-epeUued BjO90}OJq se 
SOJIO}9} SO] INOd epeuey 

DJON Np 3@ SeuUaIpU! SauIeyyY DBAe Jo SeOUIAOId Sa] DAA SNJOUOD SaNbiJEWOIPAY SaAajal SB] INS SPIODOW se 


BOUBIIIGAUNS ap Je UOHIedas ap SewiWweIBOlg 


‘8002-2002 38 9007-9002 UOH}EJe|SEp ap sepouied sap 
$inoo Ne JNeNnBia us jusiejya ENeULD Np Nea UE SED/NOSSas SA/ INS 107 B| BP NSA Us SE}UBAINS Saj}Usa}US Seq 


Sp4099—V : V AXANNV 


Lv 


(eo-=Bue 7. dse ewoojamyuoneaiddy 

feo Mino uIqed//:d}WYy) Nee,p sinod sep UOHeN|eAsolg | 
ap sulj xNe SeauUOpP Sap asAjeue.p je 9}09]|09 9p 
SESI|ELUIOU SajOd0}O/d ap UO!}es|I}N,| Je@Heinooue 
Jnod a\qnd ajsea un e EQ0z Ssindap uoyNA Np 

J@ enbyloey np uoibas ej suep Sao jJuOs epeued 
JUQWOUUOIIAUZ,P enbijenbe souel|is~insoig ap 
uaipeued neaesay 9] INS UOI}EWIOJ Ap Sualjaye SO7 


‘(e0'9B 998 Apjenbsayemy/:d},y) 

nea| ap syyenb ej ap soueyjiasuns 

9p euiwesBoJd un JIOASOUOD INOd sajijn juOS 

inb ‘souepusjul,p SediNOSssaJ Sa] Je SoWLUeIHOId 
$9] SISA SUAI| SEP e Je ‘SUOI}eEol|qnd sap e 
‘suoddei sap e ‘saoujoasIp saubl| sep e ‘nea ap 
syJenb e| INS Sa/eUO}9}-Se/esapaj je sajeloulAoid 
-Sd|eJaPe} SBSUUOP SEP & S8dde UN SJ1JJO UOWNA 
np 38 enbyioeg np uolbai e] suep nea, ap ayiyjenb 
e| ap soueyjianuns ap euWeIBOJg NP Gaff sys 97 


‘(INdI/44/20'06'98sAd mmm) uolynyjod 

ap Sesnyip Ssounos sap enbijesid syenbew 

uN JUesJO US B]NEUNWILWOD | SUeP UO!}NIJOd e| 
BJINPSJ C JANQIU}JUOD Aap JelWJEed aAOeIaJUI UON]N|JOd 
ap ayjanbew aun awaw-los JaJUOW JNOd apinyg) 37 


‘e0uUepUsUI_p SelUWWeJBOud 

SOP SAAI}ISOd SAOUaPIOU! SEP Je JUSLUSULOIIAUS | 
suep sanbibojooe sual| sap ‘xne}UusWeUUDIAUS 
seweajqoid xneannou sap jeins ne jueWOjUI | US 
diqnd np saidne ajejusuauUOJIAUS BOUBPUeUI | 
JIOANOWOJd ap snuljUuOD e EpeueD JUSWU@UUOJIAUQ 


‘uOoyN, Np ja anbyioeg np uolbay “9 


“epeued 
Sa|jaunyeu saoinossay Jed Jnof e sanus} juos 
S8JPED-SS9UUOP S8D ‘spJepue}s snbiydesHosebh 
UONEWJOJUI_P SaLUa}sAs Sa] SUeBP SBeUUOP 

$9] JOVOdw! JUBWAIIDeJ jNad UG ‘ajeyUsUI}UOD 

}@ BJeuoeu ‘ajeuoibai ajjayoe,| e senbiyudeiBoupAy 
SUISSE SB] INS SSOUESSIEULOD $d} JO UOIJELWOJUI | 
‘S89UUOP Saj JaIejONp ap USAOW jUAaI|9Oxe UN 39 
SOUBIIBAINS Bp xNeasas Sap UO!}sab e| Jo esAjeue | 
‘uoneoyiueld ej Inod ajI3n |1jNO UN aNyysUOD 
JBEudeu Siped 8D ‘xneloulAod selusiuebio 
Sinaisnid dane UO!}e}|INSUOD ap je ajelape} 
UO!H}EJOGE||OD ap sue silos} ap Said Saude ‘eQOZ 

uinf us eubl| ua aaljqnd 939 e seguUOp ap aseq e7 


"Nes Us SBdiNOSsaJ Sa| INS asAjeue,| }9 BYdJOUOII 
e| saAndde e asin inb ‘sanbiydesBoupAy suisseq 


SOP SO}ILUI| SA] ‘SOB] SB} ‘SSANSIJ SO] ‘SOJBIAU 

sa} sudo A ‘sanbibojoupAy senbijsiuajoeseo 

ap seyonods sinaisnid ap sasodwoos 

gjeijeds seauuop ap eseq eun.p 116e:s || 

‘(e006 IpBo'sijeuBos6: mw) epeuesd ne aibojoupAu,| 
INS Jeuol}eU UOJEYdS,| © Seuped-SaauUOP ap sseq 
B] JIOGeIa & LOOZ BP SuNOD Ne soUSWIWOD JUO 
epeuey auiejuaujeoiBy je aunyjnouBby je epeued 
sajjounjeu Saounossey ‘epeued enbijsijejs 
‘epeuey JUsWeUUOIIAUG ‘JeUeUsYed UZ 


epeuey ne aibojoupAy,| 
INS JBEUOI}ZEU UOJ9YD9,| & Sa4ped-SaQUUOG “s 


9002-2002 UOIeue}Dep Bp sauUe| 8p suNnod ne 
juawaddojenep uos ap sedeje seusiweid xne jeje 
ue ‘Badiuul, 9e| Np ulsseq np sAijelpU],| 9p sped 
9] SUeP Bou] 9439 JOP INb ‘jleyod aq ‘Hediuup\ 
oe| Np uisseq ne Saal] UO!EWUOJUI,P Je S8QuUOP ap 
eHueyoe,| aiyjewwed je waAndde nod jleyod un,p 
@JANEO Ud asi eB] eAOAId UeId 8D “soeR]d Ud SI 
9}9 © a||jaYyoe spueIH e januueLNid uoleine}sal 

9p uejd un je ‘JuUeLOdUI SsaJ}s UN }IeESsiqns 

ulsseq 80 suep nea anb aje}Suod & UC ‘Hediuu/\\ 
oe] Np ulsseq ne yenbijdde:s 19-injao ‘seauuop 

ap eHhueyoe.p neysey ajepouw np uol}es9}}! 

asjne 3un,p jJuswaeddojanap 3] awejue e UD 


g00z suew pg ne,nbsnf sasijeas sasBoig 


‘Jueyodul 

SS3J}S UN IESSIGNS SdJNOSSaJ BE] NO Sulsseq sep 
g|B90| ajjaYyo9,| e penbijdde.s ja nejsey ap nea, 
© SddI| UOIJEWOJUI_P Je S@QUUOP Bp eHueyYde,p 
sediouid sa] yieyOedsau jlepiod 99 ‘7Q0Z SIeW LE 
3] soue7] ‘UeHeUeYO,| Bp UIsseq 9} JNs |leYWOd 

un eddojanap e uo ‘epeued JUsWaUUOIIAU,p 
indde | 98Ae Ja UONOSIIP B| SNOS ‘asudaJjUa je 
e 3|@POW Np sJANeO us SsilW Swalxnap dun ‘nea || 
e S8dI| UONEWUOjUI_p Je S8Q9UUOP ap aHueyde_p 
NVIASEY ZJepow np uoljej}deoo0e | ap uosies uy 


‘sjuedioied sap ajeyuaweuseAnobunid 
a}NeUNWWOD e| e SsayOodde aja JuO 

Jnof e sasiw sap ‘snid 8q ‘ays Np ayeIAIAUOD e| 
JaJsOljauue © USE} ap sunjonJjs eB] E SUOI}EDIIPOW 
SOUIEHSD JIE} JO BJUIOd Suy eB] CE saiBo}OUYdE} sap 
ainjoul snod Jnof e situ aja e NeAsay jleyod 37 


Z00z ssew tg ne,nbsn{ sasieas sasboid 
‘uolbei ine] suep nea, e Seal) Sa}IAIOe Sap jalns 


ne abejuenep dipusidde us inod senbiydesBoupAy 
sulsseq ap sasijeuuosied s}iesUOd sap Ja};NSUOD 


8p }@ JUSTIGeY sj! anbiydesBoupAy uisseg janb suep 
JBUILSJSP JUBWAIINe} 9p SuaIpeueDd xne JouWed 

« JUBSJBA UISSEG UOS SJ}IEUUOD » BjNpowW 97 ‘|9aL 
sdw} ua senbiweuAp sayed sap J99019 ap siene 
sunayesijiyn xne juayewed inb uoleHowayul,p 

}@ BYDJSYOSJ BP SUO!}OUO} Sap anb isuie 
SelUspoid Sayed sap }UINO} Neysey jleyod 34 


"SOIIEPUODES S9jODE Sap je 
souleyneunwiwos sadnojb sap ‘xnejusweusaanob 
uou selusiuebio sap ‘saoulAoud 

sap siudwoo A ‘saileuaped sadnos6 9) ap neasai 
un.p ied e sajqisseooe Issne juos SeauUOp 

s9| ‘snid 9q ‘(selwapids) sulewiny ajues Be] }2 
nea,| 8p sjues e| ‘nea.| ap uoHesiijn,| ‘Seureusajnos 
xnes Sep UOI}BUIWeUOD e| ‘eulesajnos 

Nes | Ip sjijiqiuodsip e| ins sewuiwesHoid sap anb 
ISUIE JEJBPSJ JUSLUISUJSANOH Np nes,| sp ayyjenb e| 
8p je a}i}UeNb e| ap soueyjia~uns ap sowwesHojd 
senbjanb yoep Inb anbiun jieyod un ins 3ub 

Us Sa|qisseooe JUBUSjUIeEW JUOS Nea,| INS SesuuOp 
S87] 9007 SueW US BdUe| B}e e NeEAsay jaloid 

np edAjojoid 87 “(4y/neases/eo'o6'998°su'dew//:d}u) 
nea, & Sal| SJuaWUSUBIasuUa Sa] INS JUsONe | 

jowW Inb epeued Np JUusWeUWJsANOB Np subi) ue 
UONEIJSUOLUSP BP SAI}eI}IUI BUN Aany}SUOD Neysey 


91x9]U0D 


nea,| INS UOIPEWOJUI,p 
usipeued neasal un Jaa1D — NeAsey ‘py 


‘o1qnd ne saya saibojouyoe} sep 

UONEJJSUOWAP | aie} INOd aulejOos UOSIewW auUN,p 
}@ SeuUaI|OS xNep ap uOlIsiNboe | ley JUsWajeHe 
e aJaydsolg &7] ‘SUUSIPEUPD S}ISJBAIPOIq e| e 
d1qnd 9] Jasijiqisues ap sided e ‘« SaWWWOH 
Sap Sue] E] » elpewijnw Uuole}Ussaid 

B| ‘A@PuOdaS e&7] “SINSJSIA OOO ODE auye e 
‘QBUUSIDEUBD Bjb3J0g }J@10j BE] BP BWa}SAsoOo98,| ap 
sejuea6 saiydesBojoud ap dunaia}xe uolisodxe 
9UN ‘« ajes10g J8JO} e| BP NeoO Ne : |O4dSAY » 
‘aiaiueid e7 “esuUe,p SJNOD Ua Seajnole 

JUOS 8S S}JISJSAIPOIQ | INS SOAI}eI}UI SajjaANOU 
xnap ‘sunayi€e Jeg ‘8002-2002 US SIAINSUNOd jsa.s 
« jaiue6 neq » je « JuaINe7-JUIeS—soe7] SpueIO 
aWa}shsSOo9,] : JUBANOW ja JUBS » SUOI}ISOdxa 
sep uonejuesaid e7 ‘sapnyide sine) sauUOIOapied 
@ }8 JUSLUSUUOJIAUS,| ap Sasnenjoedseal 

senbiyeid sap sIOANOWOJd e Japie saj inod 

sked np sajjiA Sunaisnid suep sejeyuaueueAnobh 


OV 


UOU SUOH}esiUeHJO Je SJa}SIUILW SaujNe, p ‘epeued 
SdJed ap ‘epeuey jUusWeUUdIIAUG,p seAojdwe 
SOP & JUBWBUUOIIAUS,| INS UONEWIOJ ap SeoueasS 
sep Layo jJusweajebe e UG ‘saduIAOJd bulo suep 
SOWJOJ SINBJEUUOPJOOD ap iBieja Neasa ne a0es6 
‘nea.p sinoo un ajdope ¢ swwesboid np aupeo 

3] SUBP NES,p SuNOd Ine} JaHajoid e sebeHue 

JUOS 8S SUsIPeUeD SeUNne! OOP ¢ ‘snid 9eq 


‘shed np 3aJjne | & nog uN,p sajooe 

$9] SUBP S8BUUOP SUO!}e}JUSSeid xNe je SaIe|OOS 
sednoib xne seejuesaid SeousJaJUODOSDPIA Bp 
aiquuou pueJ6 snid ne ‘oiqnd pues6 np uonusyut | 
e suwelboid np JuswaljaAnouas ne siqenquye 
}SO Bja}UaI|O e| ap asJUepOdUW! UOe}USWHNe 

B}HeO SeAijeonps sajiaijoe xne sdioiued no 
SUOI}ISOAXS Sd] S}ISIA JUO ‘(a}]USpadeid BeuUe,| ap 
8Jquwou np ajqnop np snid) saune! 999 OS ep seid 
juop ‘sauuosied 000 001 ep snid ‘go0z-200Z ug 


800z Siew LE ne,nbsni sasijeas saiboig 


‘o1qnd a}sen 

UN JASI|IGISUSS Nd jUO Je SauUe,| 8}NO} Syoye | 

e 9} JUO « SANA Np JueINOD Ny » eipewNjnw 
uoljejusseid e| anb awew ap ‘UaINeT-jJuleS 

np sejneag S$a7 je BIA ap aaunos ‘nea.7 
‘soulejnoejoads sebew! sap juejueseaid Sujiy 
XNBQ “Sj BP Je SUNSJISIA Bp Siquuou pueBlB 
un due & ajeASEe UONeWWeIBoOJd e| ‘« sAnay 
np snoJ4 » swau} 8} SNOS ‘JUuauNeF-JUIeES SANEY 
np xnaunowe sap ja souesieid ap uojebiAeu 

ap sineyewe sap sed sesud saiydeibojoud ep 
SINODUOD SP }INJy 8] XNBpP sayno} ‘« JUsUNe7-jUIeES 
@AN2|4 37 » Je « aNbINeN BJeE9SF,| 8P SQOZ-100Z 
BAIOSdSOIJaY » e] }IOS ‘nes,| e saai| so}oUd 

ap suolisodxe xnep sjnole e ajjQ ‘seyusuewed 
SUOI}ISOdXS SaujNe_p je « jaiueB neq » ‘« Jueuneq 
-JuleS—Soe7] SPULID SwWa}sAsoo98,7] : JUeANOW 

}@ JUeSH » Ja}UaSaid Bp anuljUuOd ausydsolg e7 


‘sAed ne jnoued sjueipnye OOS € anbjanb aipulofas 
ap sided juswajebe & BOUSIBJUODOAPIA Sp ajojid 
yeloid UN ‘SeAeEoNpa sayAijOe sas e sdioied no 
BSSNW NP SUOI}ISOAXa Sd} S}ISIA JUO ‘sauNe! ODD SZ 
juOp ‘SeuUuosied OOO O09 Sep Seid ‘seuUe| ap 

SINOD Nyy "JUBSWUBUUOIIAUS,| 8p BasnwW anb Jue} us 


Sayoye jSa,s aiaydsolg e| ‘2007-9007 EP uy e| ¥ 
Zo0z Ss4eui pg ne,nbsn/[ sasijeas saiBolg 


‘JUBSWBUUOIIAUS | Ja/Uesaid 

Jnod ajqesuodsai UON}EWLUOSUOD Bp sepnyiqey 
sep jajdope e ‘sauna! sa} JuOp ‘susipeues 
susho}d Saj Jepie jNnsA ausydsoig e7 ‘sejooe 


6€ 


$9] JUeULUB}JOU ‘epeUued ne jnoYed ap sajajual|o 
SOSISAIP EC UONELWIO} B] Bp Je SSAI}EONPS SE}AI}Oe 
SOP a1O INb JUSWISULOIAUS,| SIBAUS JUsLU@HeHUS 
J@ enbibojooe uOl}eEoNps US asiPedxe,p jeuol}euU 
91]US0 UN,p JuasUajeBea 11He's || “S}ISISAIPOIG 

B| & Ja aibojouyos}009,| e ‘a|qeunp JuUswWeddojersp 
ne ‘ajqesuodsel uolewWWOSUOD e| e ‘senbiyewi|9 
sjuawebueyd xne ‘nea & Sal] XNe}JUSLUSUUOIIAUS 
xnoafue spues6 sa} sipuasdwoo ap 

}@ JoJ0|dx9,p uUeyeWed senbiweuAp se}IAoe sap 
}@ SeapinB sajisin sap ‘suolisodxe sep ajusseid 
alaudsolg | ‘JUSWSUUOIIAUS,| SP S9SNW SUIWOD 
‘S0e7] SPUBID Sap je JUDINeT-JUuUIeES SANSY Np 
awajshsooe,| SUep ajqeinp JusWAaddojsAsp ne je 
senbiyewijo s}juswabueyo xne ‘nee ue seojnosseal 
xne sal| xnejuswWeuUUOJIAUS XNefue xne oI\qnd 
pues6 9] 39 ales une} ‘seunefl sa} Jasijiqisues 

9p uolssiw inod e (e0'06'998 aueydsoiq//:dyu) 
Bpeuey JUsWSUUOJIAUD,p aueudsolg e7 


a}xEa]Uu0D 
eBpeueys JUSWAaUUOJIAUZ,p aiaydsolg ‘¢ 


‘suolje}s sap a}yOfew e| Jnod sjigep 
Sd] INS Je NES, xNesaiu Saj| INS S8SuUOP Sd} |edJ 
isenb sdwa} us sajqiuodsip aipuas 38}dwWio0d UO 


‘(p=Buelg 

dse ACULWJO/qemue}em/eo'96'99 JAd"yo9}!10S//:dyYU) 
sINSelW JINe| seide sainay sanbjenb epeuey 

np senbibojoipAy sensjay ep ger, ails 9] uns 
enbiydes6 awjo} snos sejuasaid JUOS SuOI}e}s S80 
e nea.p xneaaiu so ‘jaye uQ jeoas isenb sdwis} ua 
S89|IOASP JUOS Ne|sel Np sanijoe senbuj}ewoJpAy 
SUOI}E}]S SOP SJAI} XNBp sap SesuuOp seq 


‘sOese}u! UONeBoWE}U!_p |]NO UN,p Jiped e ‘auBl 
US SOAIYDIE SB] SUBP S9BUUI}OS}EaS SeeuUUOP Sep 
eB s900e JIOAe JUaANSd sSuNsjesijijn sa} ‘JUaWaUINY 

‘(Wuyo"y Sjonpold=swWeUdZ Wyo} UleLU/S}onpold 
/e0'06'08"9sm'MMM) eBpeuey np senbibojospAy 
SEAB|9Y BP Gay ais np Jed e abieyos|a} 

9439 Ned LVGAH.| 8P WOY-GO 21 ‘shed 9] susned} 
e ‘saquuopuege 9j9 juo Inb suoljejis OOS g ep 

}@ SeAoe snbisyawojpAy souejjisn~uns ap suoiejs 
00S Z ep snid ap yueusAoud ‘(SaauejUe}sU! 

SINBIEA }8 ‘aljansuaw je auUaIpI}IONnb sauueAoW) 
S]JUSLUIPSS S39] INS SesuUOp sa} Je Nesp 


XNESAIU SB] ‘NES,P SINOD Sap jiqep a} siudwoo 

A ‘epeued np senbiBojospAy sansjay ap nea.p 
s9}i}JUeNb Saj| INS S8SUUOP Sd] $9}NO} ap SEAiyoe 
$8} sUOdWOD INb ‘WOY-dd ns (LYGAH) eoeuns 
9p xnee sa] INS SeeuUOpP ap sjeuol!}eu snbueg sun 
yinpoid Epeuey JUsWSeUUOJIAU ‘aeuUe snbeuD 


‘SIIEJILUIS B}US}US 
9@uUN,p suped 9] suep senbujewWoupAY Seeuuop 
$9] SIJIONdB1 SOUIAOId e| ‘DaqenH ny ‘xneuo}9} 
-XxNelepaj je XNeIOUIAOJd-xneJapeaj Spio0d0e p 
NUSA UPS ‘SOJIO}I9} J@ SBOUIAOId Sap aOfewe| 
9p WOU Ne Sa}IA}Oe Sas IAINSuNOd e susiuebio || 
‘Suol}elejoap ap Sepoied xnap sap sunoo ny 
“epeued ne nea.p sjijuenb e| ins seesijeuw0U 
UONELUIOJUI,P }@ SAQUUOP SP UOISNYIP e] ap 

}@ UOI}e}a1d49}UI,| ap ‘8}0a]|09 Be] ap ajqesuodsal 
jesapa} SwisiueBio| se epeueDd JUSWSUUOJIAUZ,P 
(joy Xepul/eo'o6'08'0sM' MMM) 

epeued np senbibojoupAy sensjey 


epeued 
np sanbibojoupAy sanajay ap qapA SUS *Z 


‘soluusiuebio 
soujne,p Jed sjinpoid sewiudui sjuawnsop sap 
SUEP }8 Gea/\ Se}IS S8ujNe,p uNS BouNOSs SWCD 

SUUOIJUSL JO (SIOLU SNDEYD SSJSIA OOO OLL 
QUUaAOLW UB) 9}|NSUOD JUSANOS 9}9 e SlIS 37] 


“nea,| & Sal] S]JUBLISUBAP,pP 
}8 SBOUSIBJUOD BP JaUpUsjed 3} SWIWOD jNO} 

‘INOf © VSIW 34}9,P SNuIjUOD e xneyUsWaUIeANOH 
UOU }@ XNe]USWSUJSANOH Suaipeued sa}is 

S3JJNE,P SJBA SUdI| SEP djsi| eB] ‘Snid aq (nes, 

ap UuOoeoyUe} S| Je UOI}ESI|IIN,| NS SUOddei sa] Je 
‘epeUeD NP Neda UB S8D/NOSSa/ $d] INS 107 e| ap 
sjenuue spoddes saj ‘xnea xne anijejar ajeiapay 
anbijljOg e| ‘xe ‘d) nea,| ins sajo suonedijqnd 

BP Ja|CWOd 93}x9} 9] Ja (SAQINOSSa/ Bp apINH — 
sinboe inod nea} sed suouaid any 3 UOJEY 9/ We 
3/JOU IBAB NCA, ABP BYa@ANOIAP e] Y ‘Bonop nea,| 
INS Sa/eJUBWIE/a SUOHON Sudwos A ‘nea,| ins 
UOIJELUJOJUL_P S}ay|INA} “xe ‘d) JSNeyUXe anbijoepip 
jeua}ew Np ‘nea, e sal| sjalns ap |leJUSAe a}SeA 
UN INS BSeq Sp UO!}EWOJU!,| SP JOP anuljUoS 

e (nea/eo'06'98'mmm) sonop nea | INS Gaff eis 97 


sONOp NeI,| INS GsAA SIS “L 


(epeuesd np nea ua saainossea 
Sa] INS IOT B| Bp saejes9ush suoijisodsiq — A| awed e| sNos) 
JIMaNd NG NOILVINYOANI.G SINNVWYSOdd 


‘Nes,| 8p sjusIoWse 
snjd uojesijijn aun peulesUSe UOnedyUe} e| aNnb 

}@ JieAINSunod as ajedioiunW nea, ap abeydwos 

8] SISA ajjenpes6H Souepus} e| anb Jusiejanas 
SUOISNJOUOD S37 ‘NeS,| 9p UOIJEAI@SUOD Bp seiunsew 
$9| Je BHe}dwoo 9 ‘xud ap ainjomjs e| ‘seesn xnee 
Sep je nea | sp uOeoyUe} e| INS pOOZ Bp ajenbus | 
BP JUBUBAOIAC UONEWIOJUI,| BP WUINO) Nea / 

ap ajedioniunw uoNeoyue} &] INS go0z yoddey 274 


g00z sew LE Ne.nbsni sasijeas saiBOlg 


“SIUUSDSP 3UN,p SsNid sindap sevuesqo ajqiej snid 
swaixnap e| peje (uNof sed sau}] GZE) PuUOSIAd 
Jed ne3.p suusKow ajjeuepises uONesiijN,| anb 
JUSWWEJOU 3j9aAe/ WOddes 387 ‘JUuUsWAsSsiUlesse.p 
}@ Nes us UOl}eE]USWUI|e_p xNeSse Sep Sunajesijijn p 
BJQUIOU 8] }8 SeeSn xnNes Sap jUsWP9}IeJ} 

8p NesAlu 3| ‘Seasn xnee,p sjiqep sa} ‘eHe}dwoo 
9| ‘SuNsjoss sa} ed Nes,| Sp uOesiII}N,| ‘seesn 
XNBS SSP SIJSNpIA!pul Je ajessusHh UOTesII}N | 
‘NBS,P S8DJNOS Saj INS pOOZ BP sjenbuse | 

OP JUBUBAOIC UONEUWOJUI,| BP WUINO Nea ,/ 

ap aediniunw uoiesijijn,| INS JOO0Z ep Uoddey 374 


Zooz Siew pg ne,nbsnf sasijeas saiBboig 


‘(neaseo 0B 08° MMM) Bpeued JUSWSUUOIIAUZ Pp 
sonop Nes | INS GapA Sjis 9] uNS Sajqiuodsip 

jUOS ‘a}jenbuy,| ep SuOIsSNjoUOD sajediouid 

$8] JUsUUNSAI INb ‘soddes seq ‘sayedioiunw 

xnes sep UOedYUe} Ee] INS aujnNe,| ja seyedioiunw 
xnee sep uoljesijijn| ins un,| ‘syoddes sj}ueuodu! 
xnep asinpojd inod xud sap jusWwass!|ge}s | 

}8 Nes} Sp uOHeSI|I}N,| INS Salj|iIanoss SesuuOp 

Sd} SSIJIJIN EPeueD JUSWSUUOIIAU ‘eEpeued 9d} 
SJBACJ} & NES) Bp sjqeinp UOIseB aun Jnod ssaulej9e 
SUOISIDSp Bp esud e| e ajijn Sa} aseq suN snj}SUOo 
dQ ‘euusipeued uoNe|jndod ej ap QOL “dog 

ap snid aiAnoo ‘9g6| SeeuUe Sd} SINdep sue Si0J} 

NO xnep sa} SNO} seueW sje e INnb ‘ajanbuy.] ‘seesn 
xnee sep je nea| Sp UONeoYWe} e| Je ‘Seasn xnes 
Sap JUBWPd}IEJ} 9p NESAIU 9] ‘NES | ap UOIJEAUSSUOD e| 
‘nea,| ap uoHesilIjN,| ‘NeS,p Sadunos saj INS SssuUOpP 
$8] dI1GNd Ne sajqisseo0e SsJpUdaI e ja II||IeNDel 

e SSiA inb uaipeueoued jefoud un }sa sayjedioiunw 
sep seesn xnea sa| ja ajqejod nea ins ajenbuy4 


a}xa]Uu09 


seyediniunu sep 
seasn xnee saj ja ajqgejod nea, ins ajanbuz G'¢'Z 


SND P| JA@ANOJ} US INO je ‘anpua}e iN} je auBep 
INE| JOUILUE}Ep JNOd ‘s}Jeye Sao JaWUYUOD iNOd 


8e 


BJIESSS8O9U JS@ assnod snid jieAes} UT “SUIOW9} 
sSuossiod $aj ZBYD SBB8/AISSqO SUO!}EJJUBSOUND Sep 
Sa]UsJBYIP Ned no sajqiej jusieje xNejewW ap seuIlW 
BP S}]USNIa,P SBduNOS SSP |EAP US JURSIA SUOSSIOd 
SEP SNSSI} $8] SUBP SINDIEW US SUO!}esJUSOUOD 

Sd] ‘UOSIEJEGWOO JeY “XNe}eW Bp seulwW 3p 
S]JUSN|YS SEP JUBABOSI XNsI|ILU SB] SUBP Sa}e}SUOO 
8}2 JUD SBIGSUSAUI,p Senbiyjusq seyneunWWOD 
SEP suNjonujs e| SuUeP s}uUsWSHuUeUS s}UeLOdUWI,.p 
anb Isule suossiod sa| ZayD SUOISUBWIP 

SOS BP UOIJNUIWIP BUN je SIO} Np j}e}e,| ap 
uoiepeibap au¢ ‘ajeuoljeu ajjeyoe,| & SeuqeysAu! 
$9} 8 SUOSSIOd S98] ZBYD SINSliqiyul S}eye Sap JIOAe 
© JUSPUS} S]USNIYe SSO anb ajaAai e UOH}eENjeAS 
3}e8D ‘XnNejelwW ap SSuIWW Bap SjUsN\Ye sep 
JUSWSBUUOIIAUS,| INS S}Jeye Sep IAINS Bp Sapnje_p 
S8BUUOP Sep sjBuO!]eEU UOENjeAS sisiluaid 

e| aliqnd e epeued JUusWaeUUOJIAU ‘/00Z UZ 


g00z sueu Lg ne,nbsnf sasieas saiBoig 
xnejew ap 


SOUIL SAP UONEVO/AX9,] AP JUBU/BUUOMAUA | 
INS S]Jaya Sap IAINS ep sapn}e,p awWweIbOl” ¢'%Z 


‘SOAIPIUSP SAWOU Sd] J@ PUDIO@YOSJ Sp SUOISN}OUOD 


$9] B1IUNSI IND ‘SAIUYSp ajjanuue snbiuyde} 
QU9S BE] SUBP UOISNjOU! INS] ep SU xNe IAINSinod 
}S8,S suodde saj ins |IeAe1] 87 “Saliqnd sje e 
‘suoddes gg JUBHOdWOD ‘saje}JUsWUSUUOJIAUSO0/be 
SSUWUOU 8p UONEIOGE|9,p SjJEUONEU SAENIU | 

BP BOOZ SP ajjenuue snbiuyos} sues e7 


‘SauleyOUd Sapionsed oz inod (anbiuosuo 

}@ enbie ajI01xo}) ssodwiod un e saJaljnoiped 

jJE9p! JUBWePUSJ Bp SSWOU Sep sJoge|e 

e uo ‘swweshold np siA ap saJnNp e| 8}No} Sap sunoo 
ny ‘nes,| nod seHbuejew sa} inod je Sasuep e| ap 
UON}OUOJ US ‘SED anbeyd Jnod saljqeje ‘ssouap!ou! 
Sd] INS S8Exe |ESP! JUBWISPUSJ Bp SSUUIOU Bp 
UOI}US}GO,| INOd sasogels 3}e JUO SajOdo}O/d Sap ja 
SS89UILUEXS 9Je JUO SS/EUO!}EWJa}U! Seyooidde seq 


‘senbiydeiBoipAy suisseq seo suep 

Saploised SUIELISD ap Sajqejsoep SUOI}E1}USOU0D 
SEP JUBJ9ABJ S}e}|\NSei Seq \(puenopy-s0uULd 
-Np-dj|,| 2 }@ DeGeNH ne ‘ouejyuO ue ‘enbiuuewg 

" -gIQWojoD us) sanbiudesBoupAy suisseq 

aujenb suep sapioijsed sap JUsWajNODs | JUBALIOSP 
IND 89USjBJO1 SP SUOI}EIJUSOUOD Sd} JIj|Qe}e 

& JUBSIA UONEJSUOWADP ap sjaloid saj BASYoeR © UO 


‘(ANDIUULWG-BIQWOJOD) UOWIES BJSIAU e| Bp ja 
(puenopy-s0uULdg-Np-d}|) YUNG-JOW YA SBJBIAL Sap 
‘(oUejUO) PNS UOHeN e| ap ‘(9aqanH) eysewe,A 
e| ap Ssulssegq Sej duip-e-}sa.d ‘sanbiydesBoupAy 


LE 


suisseg Saujne aujenb inod seasoge|s 939 UO 
sepionsed sa] ins ajqesijees JUsWIaPUS Bp SBLWJOU 
SIOJ| ‘(4OIMSUNJG-NesANON) yoe|g Nesssini 

ne }@ (OWe}UO) UISIEY SJBIAU e| & S}JUBUIPSS xNe 

}@ s]JusWNU xne sajqeol|dde ajqesijees JUsWapUs 
9P SSLWJOU SEP UOI}ESI|epOW e] SUILUIS} e UD 


‘8002 ep Ingep ne seensyoe sje jUO Seule}OUd 
sepioised so] ins je (Nnea,| ap syiqiuodsip ja sinbes 
xnewiulw sjiqap ‘seuehoujed sjuebe ‘s}uswipes 
‘sjU@LULNU) Nee,| INS SewJOU ap UO}elOge|A | 
JUBSIA BUDIOYNEI Bp Je Sulojyesoqe| ud esAjeue,p 
‘Ule19} 8] INS SBHeuuO|||JUeYOS Pp SE}IAI}Oe Seq 


‘Sause}xe suled sap Jed ipuojoudde 

usWeXxe UN,p Jelgo|| Je} JUO Jo SSABYDE sje JUO 
aseujuAs ap suoddei seq ‘epeued aulejusujeoiby 
}@ unyjnouby e xneuy s}inposd sap uol}ejUaseid 

e| Je S@wUOU Sep juiod ne asiw e| INS Seexe s}e JUO 
SO}IAI}OE Sa| ‘ISUIY ‘Se|eJUsWSeULOIIAUSOIHe SawWOU 
Op UONEIOGEI9,p SJEUuOI}EU SAI}EIIU],| BP SUdI@YOSI 
Sp SSuuek sigiWap e| He}S SOO?-ZOO? SeuuUe,] 


g00z suew te ne,nbsni sasijeas saiboig 


‘OAHEMU] | BP BIPED 8] SUEP JOO7Z-900Z Ue 
S89]NDEXS SYDJSYOSJ Sp SS}IAIOe SAP ajquuasua| ap 
SJIELUWOS UN JUSN}I}SUOD SUOdde sag ‘sal|qnd aja 
e ‘suoddei pg jueOdWOd ‘sejejUsWeuUUOJIAUSOJHe 
SOWIOU Bp UO!}EOgGe|a,p sjeuoljeu 

SAEIIU],| SP JOOTZT Sp ajjanuue enbiuyos} sues e7 


‘d9EqENDH ne ‘susipneyD JPdIAU e] ap snbiydesHospAy 
ulsseq 9| JNOd salj|qeje a}98 UO Saploised sea} 

INs a\qesijess JUBWSePUsJ Bp SeWUJOU xNEeq ‘sajis $80 
Jnod sapioisad sa ins ajqesijeau je jeep! JuUsWapUaL 
OP SSLWIJOU SEP UO!EOIYBA E] Ja UOIEJOgeIS | 
JasseiBojd asiey e IAJas © Jeloid 30 e a0eIH 

SI[[IBNDS1 UONEWIOJUI] “epeueyd sureyUsWI|eOIBY 

}2 SINyNoWHy,p Je Saepioised sa} ins enbyNUsios 
SpUuO 4 Np jeuUOsSJad 9] DAAe |IEACI} B| PUUOPJOOD e 
UO ‘enbiydeiBoipAy ulsseq anbeyo suep sapionsed 
ap S]UBWAjNODE S98j 9UJBDUOD INb 8d US soUBIAJaI 
QP SUO!}E1JUSDUOD Sap JI|qe}e snod siidaujUe 9}e 

JUO (pyenopy-soUuld-Np-s]| & }8 Pagano ne ‘ouejuO 
ua ‘anbiuueyWg-eiquiojoD ua) sanbiudesBospAy 
suisseq aujyenb suep uoljesjJSUOWap ap sjefoid saq 


‘(OWeJUQ) UISIeY SJIAU 

| }@ (yOIMSUNIG-NesANON) Yoe|G Neassins a] suep 
SJUSLUIPSS Sd] }9 S}USLUJNU S98] PUI@DUOD INb 99 Ua 
enbiydeiBoupAy ulsseq np ajjayoa,| e sanbyaueq 
uoljse6 ap senbijesd ap auaneo ua asiw e| e 90es6 
jUulaye 3139 JUeANO nail Np ye}9,| 9p UOIESI|apoUW 
eB] snyooys e uo ‘epeued alejusUI|eQuby 

}8 aunyjnowBy dane Uol}e1Oge||O9 uF 


‘soule}yuoud 

sapioised sa] nod asansyoe aja e (anbiuoiyo 

}@ anBbie 9310!x0}) ssodwod un e saJaljnoied 

JEap! JUsWIapUSI Bp S@WIOU ap UOHe10ge|9,7 
‘nea | inod sebuejew sa] inod je aauuap e| ap 
UOIJOUOJ US ‘Sed BNbeyd Jnod saljqeje ‘sSeouep!ou! 
Sa] INS Seexe |eSp! JUeWAaPUS Bp SeWUOU ap 
UOI}US}qGO,| INOd saJOge|e 9398 JUO SajODOj}OJd sep je 
SSSUIWEXS B}9 JUO SA/BUOI}EUE}U! Seyodoudde seq 


‘(eBiau e] 9p Nee ua JUa]eAINba Je JOS Np syipiuuny 
‘JUsWA|Eessins ‘UOlesIdSueJJOdeNS ‘SuO!eydIOsd) 
enbupAy uejiq ap Sunej}eoipul,p sues auNn,p 
aSIW9J}Ua,| Jed NeS,| ap s}i|Iqluodsip e| uns SwyOU 
e] ap uONesOge|a,| © IAS E PNS UeEMayUd}eyXseS 
SJBIAU BE] BP UISSeq 9] SUEP/ |IEACJ} 37 


‘S8|GISUBSOD9E SE8UOZ Sd} SJBA SoUsHOU}ed 

sjuebe sap odsuel} 9} JIOAdJd JNod sjuswWIpes 
xne s9el| ssueHoujed sjuebe_p suoiesjusoUCd 

Sap DBA S8esI|aspoW Saule}UsUUIPEeS SeBieYo 

ap uolesi|ijn,| siqissod npuss e eHeuuoyjeje 

18D ‘PNS UOHeEN SJdIAL e| Nod addojensp 

932 © (QAGOW) enbuswinu ajepow un ‘saushoujed 
sjuebe saj JapOdsuel} & S}JUSWIPSS Sap jaljUua}od 

8| SIpuUssdWwod ap uy ‘SeuaeHoujed sjusebe sa] uns 
SJEUOI}EU SLUOU BUN JasOgeI9 JNO Jasij}N pespney 
I. Nb sjJUsLUIPaS Sep SayelidoJd sa] JOUIWa}Ep 

e Weydeyo UO ‘(anbiuueWg-siquiojog) sewnNS 
SIBIAL | J (EHEq|\y) UBUIP|C SIA B| ‘(9eqEend) 
IUBH,.P Selig 9] ‘(OWe}UO) PNS UOI}EN SJBIAU 

e| IOS ‘epeueyd np senbiudeiboipAy suisseq sujyenb 
ap eHeuuoj|ijueyos | uns axe jie}e SousHoujed 
sjuabe Sa] INS SAwWJOU Bp UOI}EsOge|I9,/ IEA} 37 


"S90 sajoouBe suoibes 

sinaisnjd juaie|qio SouOU Sep UOH}EJOge|\a | 

ap indde|| e sa}IAoe S87 “SuO}||I}JUeYD9,P 
jUBsWAdAaI9eId ap jJalqo | le} JUSUUSJAI|NBad 

juO epeuey Np nes.p sunod G/ UOIIAUS */00Z-900Z 
uy ‘uolbei Be] UOjas SaWOU Sa] Ja}depe.p sjisseoeu 
B| JanjeAs Jnod ja SSwWOU SEP UO!}EpIj|eA eB] ap Suly 
xne UIEII9} 8] INS S8auUOpP Sap 4I||IaNDa1 INOd soue|} 
9}e e swwesbod un ‘snid 9q ‘anbienbe naijiw 

3] INS senbiBojoos seouaplou! sa] }9 SejoouHe 
SO}IAI}OS SB] 94]US Joya E BSNed ap SuO!}eja1 sap 
JI|Qe}a Ja S@WIOU ap SaedAjoO}OUd Sa} JapI|eEA 1NOd 
nea| ap sHeuuoj|ijUeYOS,p SE}AIOe Sap Wenjoul 
(Sinbad xnewiullW Sjiqep je SjuaWIPas ‘s}UsWIU}NU) 
nes us S8dJNOSSaJ Sap jEap! JUsWUapUSJ Bp SeWWOU 
SOUIEHSO Bp UO!}EOgeIa,| JUBSIA SYDJAYOSI C7 


Zooz s4eul Lg ne,nbsni sasijeas saiBolg 


‘nea,| je sapioised 
$9] JIEUISDUOD BpeUeD Np nea use seainossal 
$9/ INS 107 S| & lj [l!EAe1} 97 “JUSWUSUUOIIAUA | 

8p saJISEp sy!jeNb e| ap uoeuIWajep 

B| INS Je JUBWASUUOIIAUS,| e ajUlaye,.p anbsu 

Np saenbiyyUsios Suoienjers sep ins esodai je (neo 
}@ SEPIONsed ‘S}ISJBAIPOIG ‘WIe) SewuaU} aujeNb ap 
UOIJOUOJ US BEN}OSYe sje e Sajye}USWUSUUOJIAUsOIHe 
JUSWSPUSJ BP SSWUJOU Bp UOH}e10ge|9.4 


‘anbsu ap souesaqe | sed 

}S$9,U Jeu JNOSIGO,| JUOP j|aUUOI}OUO} BHesAed un 
SUEP }IEIASI|I}N Sa] UO.Nb pe} Np a}dwosd JUeUS} US 
‘aunyjnoube | inod yueswayjeioeds sewou sao Ndu09 
© UO “SOSIA XNE}JUBSLUSUUOIIAUS S}E}|NSB1 SB} SISA 
seiBoud 3} oinsew e JIAeS JUdWAdjeBe JUaIelNod 
80USJ9J91 Bp s}UIOd say ‘uOoIdoOpe IN} WIOANOWOJd 
& }@ JUBWAUUOIIAUS | E ajUIaye,p Senbsu 

$8] SJINPSJ Bp JUSeWEd INnb sjooUHe uoNseb ap 
senbyeueq senbijeid sap je sawajsAs sap Jasoqeje 
e JIAU8S JUBANO JUsWSUUOIIAUS,| Bp ayjenb e| inod 
30USJ9J8J BP S}UIOd Sap jUaSsIWINO} SeuUOU Say 


‘ajjanjoe auney,| e seepueWWOdaL 

}@ sajqiuodsip senbysueq uoNseb ap senbijeid 

$9] Jue}dOpe us 9ajsije91 UODe} BP Sanusjqo 

8J}2 JUBANO NsiI NP SUOI}IPUOD Sa] JUSSIOdud 
inb ‘ajqesijeei JUBWAaPUSJ Bp SeWWJOU SB] e 

‘S8W9}SASOD9 SBP sjues e| 

JJUBJUIEW JNOd s}IEYNOS |e}JUSLWUSUUOIIAUS }e}9 || 
JUsSIOaJd INb ‘jeep! JUaWepPUsJ Sp SeWWJOU Sa] e 


: SenbyNUsIOS SseuUOp Sap 

INS S8SpuUo} SayeyUsWU@UUOJIAUsOIBe JUsLUapUaL 
ap S@WOU ap sed} xnap ap UuO}eJOgGe|A || 

QSIA SAE. “eunyjnoube,| nod anbibaje}s 
aJpeD Ne JUSWAEWWJOJUOD ‘epeueDd aulejUsWUIJeOUBy 
}8 aunyjnouBy oeAe yeUeUsLed US EpeueD 
JU@WeUUOIIAUZ Jed aBuip (gQ0z-700Z) |EUUaIuPeNb 
swweJbojd un \se sayeyUsWaUUOIIAUS0I5e 
S@WJOU 8p UOI}EJOgGE/a,p ajeuOI}eU SAENIU,J 


a}xe]U0D 


sejejuawaeuuolAUueosbe 
SEULIOU AP UONeJOGE/9,P B/EUOIJEU BAIEIIU] €'p'Z 


‘(uewejnes siejbue 

us] p8zO0Seg1L/pewgnd/no6 yiu wju'iqou MM) 
anbyyUsios eNAds uN suep UOT}eoI\Gnd 

ep Sul xne sajds00e ja saAeysoe 3je & 900Z 

ep sjeynses sap ajeqoj6 aaysneyxe uoijenjers aur 


g00z suew LE ne,nbsni{ sasijeas sasBbolg 


ge 


‘([}JUsWajnes sie|Bue us] syos/eo uOSpuIMN' MMM) 
2002 @P Inggep ne aliqnd je ansyoe ajo e sIUYSP 
yodde uN “sunsjeoipul xnediouud sap seouepus} 
$9] }9 }E}9,| INS JusWayediouUd peyOd je ‘UeBHIYOIYy 
ne ‘yooy je]4 & nalj ne e 900Z ep seuBuUOCd 384 


Zooz sew pg ne,nbsni sasijeas saiboig 


‘yinpoud yse Yodde un janbnp ejins e| 

& ‘saiHBuoDd 9] 8jQ1 ap sNO} e JUAa|jiIanooe siup-s}e}y 
Sa] 8 EpeueD 9] ‘aU 9e| Np JseNO UOIOd 

2] 12 104]8q SJSIAU e| INOd UOSeb ap je aoue\|IasuNs 
ap ‘aydIsyos ap SewuWeBHOId Sa} JeJOl;aWe INOd 
S|IBSUOD Sap JaBUeYDS e Je BWd}SASOD8,| Bp UOIeN\IS 
B| JANJEAS & ASIA || ‘SASS819}]Ul SUBAO}IO Sap ja 
se}]NeuNWWOD sap ‘uo}eEoyiue|d ap Satusiuebio sap 
‘S8}SIDOS SAP ‘UOIJEAJSSUOD | & Je JUBSWISUUOIIAUS | 
9p uOl}Oaj}OJd Be] E SONOA SasiueH1O.p sauquuew 
S8p ‘S]UBIDNIa Sap ‘SuNSYdJEYO sep ‘s}uUsWUeUJBANCB 
Sap SeuleuUOI}sEeB Sap ajquuesse Inb je sue xnep 
$8] SNO} UDJIAUS BjNOJEp as Inb siup-sje}y—epeueyd 
JUDWAUSAD UN JS9 We4IS ay} JO 9]e]S ses6uod 27 


3}xa]U0D 
HES OY] JO a}e}S sesbu0D Z¢Z 


‘awa}sAS np lessa,| & asi e| Je JUsWaddojaAsp 

9| JaJ9j}9090e INOd JUsWIaO.UeUY UN Layo 

© ‘S|EUOIEUIS}U! B}XILU UOISSILUWOD e| Jed 3310 
‘JUOWE.P SOB] SPUBID Sap JEUOI}EUIAJUI BPNye_p 
adnold 9| ‘snid 9q ‘nea ap saJoljewe uoNseb 
9un,p indde| e ‘ajquiesua,p enbiBojoupAy uolsiAaud 
e| INS SNSSEp-I9 JUDD |IEACJ} 9} IAINSINOd Be UD 


‘gjooube jusweajediouud 

enbiydesboupAy ulsseq un suep enbupAy uejiq 

ap Sunajyedipul sa} nod sajyeyUswWIe@UUOIIAUsO1Be 
SOLWJOU SP UONEIOGE|9,p SJEUONeU SAEIIUY,| ap 
aiBojopoujew e| Sp SJ/EUILUI|Gd UOISJBA B| sASYyOe 
e uo ‘uyuy ‘epeued JUSWAUUOIIAUQ Pp anbijose 
aiBojo10s}a ap }e@ aiBojosoajawoipAy,p jeuoyeu 
asJ1IOJEIOGe] Np suleipsuwejul | sed aibojoupAy je 
BOELNS — SJEJUBWISUUOIIAUS UOI}ESI|apOyy BuUa}sAs 
Np UOISJBA Budiluasd auN e aubl| ua sed0e | Yayo 
e uO ‘snid aq ‘SseUuIqWwOD senbiBojoJoajawoipAy 
sajepowW ep sues duN.p uaAOW Ne 

PNS UBMAYI}EHXSES BJBIAL e| Bp UIsseq 3] SUeP 
nea | ap ayjiqiuodsip e| anjeas inb awwes6bod 
uNn,p UONeOgeI9,| enuUOS JUsWajeBe e UD 


Ge 


‘IAINSJNOd jsa,S |OS NP sdepNs e| 39 
aJaydsouje,| a1jUa SUOI}OeJS}UI Sep UOISUBYEJGLUOD 
e| Joolawe unod /00Z-900Z US SlidaJjUd |IEACL} 97 


g00z siew Le ne,nbsn[ sasijees sesbo1g 


‘JeauUO| ap jediyose,| Suep Jaljnomed us ‘sde7 
SpueJ Sap UOI}SeH e| JOlOI|GWe_P Je SualiNo ed 
senbiudeiBoipAy suisseq-snos ap senbupAy 
SedJNOSssel Sap SauleuUo!}seB xne suOIsIAJd 

SOP JIUINOJ ap Ue ‘}Ess}UO/\] Sp JUOLWE US JUSINe |] 
-JUIES SANS a] SUP Je SOB] SpueI sep ulsseq 

9] suep sjquiasua,p enbiBojospAy uolsiAeid ep 
awajshs UN J9}S9} © je JOddojaAgp e jlesiA lessa.p 
Queq ap jaloid 89 ‘990Z Ue sdUe ‘Nes, ap uO!}seb 
8] 8p UaI]NOS 9] SUeP BjquUesUa,p enbibojo1pAY 
UOISIASId B| BP BOUeYOCUI | JesJUOWApP 

B IESIA INb ‘soe SpuesI Sa] SUeP (JUBWUEdxXy 
UO!IPald ajquiasuy jeo!6oj0JpAH) X4d3H !esse,p 
Queg ap jeuoieusejul jefoud ne Injas JUsWajebe 

e aibojoipAy Je soepNS — ajeyUSWSaUUOIIAUS 
UOI}ESI|epOyy SwWa}sAs 97 “IAINSINOd 

1S9,S nea,| ap Sauoljewue Uol}sab e| ap indde,| e 
a1quiasus p snbibojoupAy uolsiAdid e] INS |IeACI} 37 


‘@SSBJBYOES 
e| Sp UOISIASJd e| INS ajaljesed Sydsayoou 

ap swwesbhojd un ‘assaiayoas eB] INS BYdJBYOOI 

OP SAHElU],| PP Siped 9] Suep ||\Ge}e 9} JuSWa|ebe 
e uoljesiiapow ap awajsAs 37 ‘aiaydsowyje | 

Op }@ JEWIIID NP SeduaIdS Sa] JINOd SuUusIpPeUeD 
uoljepuo4 e| wed soueUl ‘Sepio4y SUOCIBe1 sa] SUeP 
UOISIAGId e| INOd UOHesUjJawWeJed | ap ja Snssadoid 
Sep UO!}EsOI|aWe,| INS SBydEYyoeJ ap Nessa 

ne juedioiped salejyisuaAiun SUNSYDI@YO SJBAIP Jed 
epnje,| e suisseq s9aj unod lessa,| e silu JuswWajeba 
elas aibojoupAy je soeyns — aye}USWIaUUOIIAUS 
UONESI|SPOY| SWUB}SAS 97 ‘SBJOWOIIY GL 

HOS ‘sdw9} np anbiseuuinu uolsinaid ap janjoe 
awaj}sAs np ajjayoa,| € ‘Sajooube juawajediouud 
senbiudeiBoipAy suisseq sa] suep ‘aoeyins ap nea, 
8p sy|IqiuOdsip e| J@ |OS Np syIpiwiNy,| ‘sebieu sep 
9}UO} | ‘Suoieyidioaud sa} sudwos A ‘sajqiuodsip 
Ned,P S8AISS91 SB} JIOADId INod jieAes Bp Suped 
un.p lessa,| € SSI e| Je UOI}esOgey|a,| INS axe 

yle}B NeS,| Bp syljIqluodsip e| ap ajuesodwosd-snos 
eB] INS |leAel} 97 (Seje}USWSUUOIIAUBOUBe SeWWJOU 
Op UOH}EJOgeI9,p sjeuoeu snijeiiuy,| sed soueuly 
jalosid) ssuiquios senbiBojoJoajawoupAy sejeapou 
ap alias BuN.p UsAOW Ne pNns UeEMAaYo}eySeS JIA 
e| ap ulsseq 9] suep Nea ap ayIqiuodsip e}| anjens 
inb auwesGoJd uN,p Uuoeoge|9,| BOUSLULUOD e UC 


‘|OS Np soeuNs 
2] 9p Sajapow sap J9}NDax9,p a}ioedeo e| e awa}sAs 


99 ‘a]JeyoE-NjNW }eJUSLU@UUOIIAUAS jeqo|H ajapoy\ 9| 
INS apuoy ‘Senbuueuinu seousedxe sep Jenjoaye e 
9}SISUOD (aIHojO1pAY Je BdeLNS — sje}UsWaUUOIIAUS 

uoesijapoy| ajedde) awajsAs neaAnou 

np 4noelgo,7 ‘sajjauuoNesedo senbiBojo10a}yewopAy 
SUOISIAGId XNe BUl}Sep alua}SAS NesAnou un JNs 
ISSne PeL|IEACI] UO ‘epeueD JUsWAeUUOIIAUZ,p xnee 
Sd] INS BYDISYOS SP JEUOIJEU jN}}SU],| BP Je JUSIOIA 
sdwa} np aibojososjew ap jeuoljeu ailoyesoge 7] 

np ‘anbnoe aibojosoajew ap je aiHojqsos}ewoupAy,p 
JEUOHeU asIOJeE1Oge7] Np ‘anbisewinu uolsiAsid us 
BYOJBYOSJ C| SP UOISIAIG EB] SP BUSOUOD |!eAeI} 9] INS 
J9}dWo09 nd yuo sj} ‘senbiBojosoa}yewospAy uUOIsIAdId 
e| ap je uONesI|epow e| ap aHejawin! ne siogeyjoo 
JUO Bpeueyd np enbibojolosjew sdIMas 9a] je eEpeueD 
JUSLUBUUOJIAU,P Senbuaydsouuje aiHojouyde} 

eB] BP JO SBOUBIOS SAP UOIJOSJIG e} ‘Uy ayeo 

JOS Np soeyns e] 9 Siaydsowje,| a4jUe SUO}OEJAIUI 

SOP UOISUBYSJGWUOD e| slpuOJoudde e ayleAes} C UC 


Z00z siew Le ne.,nbsnf sasijeas saiboig 


‘nes ue seounossa 
Sap UONSEH e| }8 CS}JOW SUOISIADId Sd} JOO!|OWe 
jUsANSd sj|qUUesUs,p UOISIAdJd Bp SawWsy}sAs Sa] je 
ajeucibei anbibojosoa}ewoipAy uoljesijapow e] JUOP 
UOSE} B] JAIJUOW JO ‘SO}PIAIIOS S29] Je SS9YDI9YOSI Sd} 
34]Ua WEDS | JO}|QuIOD eB Japle nod ajeuoiBas 3};a4y99,p 
soenbibojoipAy je senbuaydsowyje sajepow sji}jed 
snid ap je ajjayoe spues6 © sanbijewijo sajapow 

$9] 94]US SUSI] BP UO!}ESIO e] BIGIO JUO SaydJEYoSI 

S8| ‘JUSLUWWB991 SN|q ‘PUuOddas 9} SUeP ‘senbiBojoupAy 
Sa/epow Sap ja ‘Sed JalWaJd 9] SUep ‘auUaIpI}oNb 
9||PBUUOI}EJSdO UOISIASId Bp SajepowW sep 

994]US,P SBBUUOP SLULUOD ‘senbiujJewOupAY spsoo0e Pp 
NUSA Usd Sal||IaNnde1 ‘senbibojoupAY seeuUOp sap enb 
Isule SenbiBojoJosjew Je senbueydsowjye seeuuop 
SOP 9SIII]N JUO SuNajie,p Je Ppeued JUSWSUUOIIAUD,P 
SINBYDIBYO S29] ‘SesuuUe SJNaisnid JUepPUsd '|28eaJ 
SpuoW Np seusWOoUsUd ap UOISIASJd ap sjiIjnNo,Nb 
jue} Ud Sajapow xne jedde jUSsANOS je} BoUdIOS EF 


a}x9JuUOD 


sanbibojosoa}]awioJpAY 
UOISIABId J8 UOIJESI|BPOW) Lb’ 7 


“SUudaujua jIeAeI] NP SeAejUssasdal 

JUOS SBISIOYO SS}IAI}Oe Sa] ‘SSAIISNeYXe UOU 

anb uaig ‘uodde 3] suep sinayjie SeaeuuoNuUswW 

9}8 sed juo.u Inb nea e 3al| aydsaYyoos Bp 
SOA, P S8|dwaxea sap uDEp UO!}Oas BjUSssaid EF 


‘XNelapa} SaJajsiuiw ja S}JUsWeUIEANOH 
soujne,p sausiuebio no sjnyy}sul $38] No 


‘uaWeUBIasUs.p S}JUsWASSI|qe}9 Sa] D8Ae JeEWeUSLed 
US SS8UBSW JUSANOS jUOS SaJieUl|diosipsayul sjafoid soa} 
NO saepnje S87] ‘SYydsYOsI Bp sjnjysul xnediouud say je 
SYDIBYOS/ BE] SP UO!JOSIIP ayediouud e| Jed sasudejus 
S@YDJSYOS1 Sep snid ua ‘nea, e Saal; SapNj}e,p 
iqWOU UO asijeal e Epeued JUBsWAdUUOJIAUQ 


84dJ9Y4991 ap sjafoid saujne.p sjueyies sey pz 


9002 SuewW ue 
saAsyoe 9je e INb ‘jaloid np poddes np uonoepas 
e| JNod asiudesjus aun 9aAe }Je1]UOD UN assed 

B UO ‘/00Z SUWONE | Y “S}IPIquN} e] 9p UONDaL09 
9p enbiuyos} eun,.p uafow ne ajis anbeyo 

e& saidoid ssoujossIp seubl| sep yusweysnie | 

soide anbiyenbe ajoig np uoljoej}oid ap aifep 

3| INS syoued jsa.S UC ‘Aa}IS anbeyo e saidoud nea | 
ap syenb e| ins saoujOsuIp seubl| ap UONeJOgGe|= | 
Jnod apides uoenjeas,p aydoidde sun 

JUB}GOPe UP S}IPIGUN} Sp UON}OS09 eB} ap uOHEpIeA 
e| IAInsunod e uO ‘aauUe SWPISIOJ} 8uUN INOY 


‘auleEwOp enbeud suep 
IAINSINO }SB,.S 8OOZ-Z00Z US SUdeuj}Ue |IEABJ} 37 


800Z Siew LE ne,nbsnf sasijeas saiBoig 


“SNOSSIP SLIOIYO NP BAC BaSI/b3J 3}8 © S}IOIXO} ap 
SIESSB,P SUBS BUG | */00Z-900Z UZ SJAIND 9| }IeE}8 
|!EACJ} BO SUEP 9IGID e UO.Nb JUSsWAI9,| ‘9007-S00Z 
ap sunod ny ‘senbibojoig siessa xne jusWaja||esed 
S8en}osHe sje JUsWajeHe JUO senbiwiyo 

sasAjeue Seq ‘SINS|EA SBD Bp SNossep ua j= ejap 
-ne SuO!}eJJUSOUOD Sap e JueSOdxa Saj US Sadedsea 
S8SJBAIP INOd Bonop nea,| SUep SNOSSIp BJAINO 

Np enbiugiyod je enBbie 9j10!xo} ap sesAjeue sap ye} 
issne B UO ‘|BJepsaj JU@WaUIBANOB np je anbiuuejwWwg 
-BIQWOJOD P| 8p JUSWSUUOIJIAUZ,| Bp auej}siuiw np 
‘JUBLBULOIIAUS,| BP SBJ}JSIUILU SAP USIPEUED |I@SUOD 
np ays ne seidoid nes, ap ayijenb sp sasayo 

ap SUOI}EJJUBOUOD xNe JUePUOdSa1IOD SNOSsIp 

SJAIND UB SUOIJEJJUBOUOD Sap JUeNO!e ua s}e}NSaI 
S98] SPIJEA JUO Je ‘ANbDYIOeY Np saje}UsWaUUOIIAUS 
S8DUBIDS SAP B1]UBD Np sulo}esoge| 

ep sjind ap nea, ap je SBWNS BJBIAU e| Bp Nea,| ap 
QSIJI}N JUO SINBYDIBYO $9] ‘UOSIEJ 890 UNO, ‘siesse 
SUIELISO SiISSedeU B SpoUjew e| Jed Yayo uoljo8}O1d 
ep eiBap 3} slew ‘sa0geje 3aje e Sajis Sj9} ap unod 
juaweajsnile,p enbiuyd9} eur) “Ssedi}OeIIp seuBI| s9| 
SUEP SBBPULWIWODSJ SUOI}EJJUSDUOD Sap jUueNbs.y 
yuswaessedap 3] enbonod ‘anbibojoo1xo} esouepoduu! 
sues anb uaig ‘inb spoujew ‘uUO}|IJUeYOS,| SUEP 
sajnoimed ap awJOj snos xnejewW Sep ainsew e| e Np 
}S3 elwejqoid 37 ‘snpuedsns sjusWIpas ep sesAaje 
seiaiuuosies seBieyo sap jueAe s}iospue saj suep 


XNE}J@W S38] BUJBDUOD IND 9d Us JUBUBIAaIjNOIed 
‘auajqojd 8sod JUBWSUUOJIAUS,| BP SAJ}SIUILW 

SEP USIPEUBD |IBSUOD NP SedLU}OGUID seUBl| sap 
pieBas ne nea ap ayyenb e| ap esAjeue. ‘“enbyenbe 
SIA B| Bp UONOS}OJd | INS seouJOSJIp seuBb)| 

SOP S|INBS SUOI}EJJUSOUOD Sa| DSAe Nes ap syijenb 
SP S8jO SaJjoWUeJed Bp SUO!}E1JUSDUOD Sa} JUBIEdWIOD 
Ua gjNDJe9 JSe BdIpUl,] ‘JUSWSUUOIIAUS,| Bp 

SPIIGeINP Bp SusIPeUeD SINS}edIpUu! Sa| INS Suoddes 
$9] Suep Nea| ap syiyenb e| ajeuoeu ajjayoe | 

e uol}esejoep e| JNOd asijijn }sa INb ‘juswWeUUOIIAUA | 
QP SAJJSIUILU SAP UBIPEUED |IaBSUOD Np 

xnee sap ayijenb e| ap sdipuj,| ap jnojyeo ne Jus/ues 
SyIS Ne saidoud saoujOSssIp seubl| $87 “ays anbeyo 

e saidoid nea,| ap ayjenb e| uns seoujossip seubl ap 
uoljesoge|a,| nod epides uoijenjeas,p ayooudde oun 
JUe}dOpe UP S}IPIGUN} e] SP UONOS109 e] Sp uOT}eEpIeA 
| IAinsunod e uO ‘aauUue SWaixnep euN JNod 


“BUIJNOJ Sp SujowesJed anb jue} us saounos sep 
IAINS 89 Yayo e anbyloeY Np sajeyUsWseUUOIIAUS 
SBDUSIOS SBP 34]USD 98] JO ‘CUOJOIA SP S}ISJSAIUN || 
ap jediouid inayouayo ne siwinos aja JUO s}e}\NSaJ 
Sd] ‘Nea,| ap ajedaj UOIJEUILUE}UOD Bp SadiNOS 

Sd] JOUILB}ap e ajues e| Bp xneuoibas seolvues 
Sinaisnid ap je Jopeige]-}e-sAnen-sue| ap 
SUB8IO SEP 38 SBYDSd SAP sJa}siuil Np ‘assooyg 
-9||BANON &| OP JUBWOULOIIAUZ,| ap BJe}SIUIWW 

np ‘(evuoyI/) ajeydeo e| ap jeuoi6Bas yOuysIp 

Np ‘SuONeU SeudIWSJg Sap ‘anbiuueWg-siqwojoy 
2] 8P JUBWSUUOIIAUZ,| 9p Susjsiuil np ‘epeued 
JUSWSUUOIIAUZ,P SeuleWW xNes sep syijenb 

e} ap soueyjion~uns ep swwesbolg Np uolN|jod 

2] 94]U0D S}{N| Ee] ap SesieuUUONSeBH sa} apie nea | 

ep syijenb e] ap uoHenjeAs,p |ijNo jauUOIdsoxe Jeg 
‘QJEN9} UOIJEUILIEJUOD BP S8DJNOS Sa} JOUILWIE}Ep 
ep uye anbiuueWg-siquuojoD ue seAsjaid sonop 
nea_p je suueW Nes.p SuOj|i}JUeYDS Sep asAjeue 

2 UO ‘NGY.| INS sepuo} spoujewW dun p ueAOW 

ne anyosye sje & saonop je seuueW xnee sa} suep 
euUae}Oeg UO!}N||Ood ap seounos sep abejsidep 34 


‘a1U96 Usd je Sa}jaun}eu SSsoUsIOS US 

SO8YDJBYISI BP |IBSUOD Np snbij}ewsy} uoUsAqnNS 
9UN_P a}4yOJd UO xNeAeI} SAD ‘Suaiqiydwe 

$8] ZBYOD SUUdIPIOJAY} SBUOWIOY,| 8p UONOe | 

INS SJUBNIYe Sap SasIe|NOBjOW s}eyse sep apnje | 

& BUOJIA SP S}ISJBAIUN),| D9Ae Ja\jleAel} EC BNUI}UOCD 
juswajebe e enbyioeg Np saje}UsWdaUUOIIAUS 
SB8DUBIDS SEP 31}USD NP sulojyesoge| 37 


‘JeANOOUe/ 
PUBID Np je (BUCA) ajey!deo ej ap xneuoibes 
S}OLSID xne SeenbiunwWWOd aja JUO Seondoig sa} Jed 
SBILINOJ SBIIOSIAOId S@BUUOP S87] ‘BIAINSINOd }sa.S 


cs 


SNSSI} SIBAIP Sep enbiwoueb ssAjeue, JeANooUe/\ 
pUEIS) Np |euoIBei JOSIP 9} JO (EUO}I/A\) ajeyIdeo 

e] ap jeuoiBa JOUJSIP 8] D9Ae UOH}EJOGe||OO US 
SE9USLU JUOS SEPNje Se] ‘SINessaJj}s Sujne,p e No 
sjueuILUe]UOD xNe Sesodxe S}UBAIA SeLUSIUeHIO S9| 
ZED S}IOOU S}OYO,P SINB}OIPSud Bp NO sinayedipul,p 
JIMas JuaAned ‘anbiyewAzue ayiAjoe,| ap essney 

B| NO UOHNUIWIP e| HOS ‘jJUa}jNSeJ Ua INb sanbiwiYyo 
sjuewebueys se ‘suossiod sap swoueb 9} JNs 
S]aYe Sap JIOAe JUSANAd SjUEN|Ye Sep SedLjdeoeL 
xnee So] SUBP SUOI}EJJUSOUOD Sd} IS JOUILWJE}Ep 

Op JUOIeLUJad SapNje S80 ap sje}jnseJ seq 
‘anbibojoigq asuoda e] ap Jeya,| ap UOHeN|eAs,| D9Ae 
ajejjesed ua sunofno} }Iey as SeouuNped seoue}sqns 
ap je senbiuabosjse0 sasodwod ap ‘senbijoiqijue,p 
‘Saploe SJUSLUBDIPSLU SP SUOI}E1JUBDUOD Sd} 
J@UIWJ8}9P Bp SNA ua anbiwiyo asAjeue Jed sj\yosd 
ap jueWwessi|ge}e, ‘(enbiwiousb) Nagy e eondoiq 

e| 8p Susspowejn aibojouyss} e| e jadde juesie} 
ua ‘suossiod sa| ZaYyo senbijeueb sjeye sa] JaINSeW 
Jnod saoiujdeoe81 xnee sa] }e SjUaN|e Se} JesAjeue,p 
enuljuod & UGC ‘Nea,p sue|d saj suep ajneaq 

ap je auaibAy,p sjinpojd ap je senbijnsoewseud 
SIINPOId Bp SUO!}Es}]USDUOD Sajqiej ap e UOI}ISOdxea | 
ap s}ins e| e SuOSsIOd sa] INS SUaIULIDOpUS 
sinajeqiunusad sap sjaye sa| ins Juswajediouud 
jUaIevOd seaenjoaye sapnje sap seuleyag 


Zo0oz s4eul pg ne,nbsnf sasijeas sasboig 


‘Sjeuysnpul je sajooube ‘xnedioiunw sjuen|ye,p 
SUOIJEJJUBDUOD SOSISAIP E UOI}ISOdX9,| Bp ajins 

e| e sonbijenbe sewsiuebso saj uns Suaiuldo0pua 
Sineyeqinyad sap sjaye sa} anb sajja} ‘nes || 
JUBUISDUOD SajejUsWUSUUOIIAUS SUOI}edndD0a/d 
SO|JEANOU Sa] UNS JUsDDe | JUS}OeW ‘eiHioayH 

9p ulsseq Np uol}oe,p Ue|q Np auped 9} suep 
sean}oaye ‘sepnje seg ‘eibsioey ap ulsseq 3] suep 
SULeEW }@ SONOP nea| ap sanbiwiyo seyelidoud 

S9| }2 B1H50|091xo} e| NS sepnje sap suswW epeueD 
JUSLBUUOIIAUZ,P aNbyloeg Np sajeyUsWSUUOIIAUS 
SSOUBINS SOP 31]USD 9a] ‘EQO0zZ sindeq 


3jX9jJU0D 


enbiyioeyg np 
S9/EJUBWSUUOIIAUD SBDUDIOS Sap aljUaD = ¢"Z 


‘JuaINey-JuUIeS 
SANs 8] aNb sja} ‘xnelAny Ssewe}sAsooe so} 

suep sauajoeqouedAd sep aouessioso e| ajuauGne 
‘JUSLUJNU UN jsea INb ‘ayes}1U 8] oNnb ajeuBis e UO 


‘(SeuuaIpeued Sapio4 xNee so| 
suep juenbineu ailAeu uN suep ajqeaA \se]/eq) 


9}SI|E91 9}x9}]U0D UN SUeP SeaJISep UOU SeNnbijoxe 
}@ SejUeSSIYeAUS Sedaedse Sa] JOUILUI|S JNOd yseI]eq 
ap Ned Sp S]USWd}EJ} SEP SPOeOIYo | JosJUOLUSP 
e aJailweld e] aja e apNje syed ‘uo!e}O;dx9,p 
SO]/ELUJOU SUOI}IDUOD Sep SUepP JUsWATIeJ} NP 
SHOeOIYS,| € Suinu }leunod Ja uoNoess ap snssedoid 
9] JUBWSWWIOUSD }I}JUB|eJ Ploy 9] ‘JUepuedaD 
‘asIESSB809U SdWW9} NP asodsip uo.NbsJo} soesyse 
SO Jseyjeq ap nes, ap JusWA}Ie1} 3] oNb asJUOWAap 
9} © || ‘SEPIOJJ SUOI}IPUOD Sap suUeP jseI|eqG 

ep nes sp enbiwiyo juswWeye1] ap Saesneyewoid 
saiBojouyos} sap sjanjuane senbibojoo!xo} 
sedi! Sa] Je S}OeDIYO,| SIPN}a e UD 


‘senbiBojoig s}oedwi sap ana ap julod np neaiyjiw 

NP SUOI}IPUOD Sd] JaIIO/AUNS e JIASS QUOP }ewUNOd |! 
‘JEIANY auua}sAsoo9,| Suep SSeu}s PueIB UN jINpold 
SUOIJOLIS}UI SIND] 8p anb isule sapioised sap je 
(aWa}SASO99 UN,P 9]UeS B] Bp BdIpul) sayiseued sap 
QUIQWOD Jeya,| enb juSNbipul sapnye seq ‘eysewe, 
SJBIAU B] Bp BjoouHe enbiydesHospAy uisseq 

8] Suep Sepioljsed ap anbueydsowje jodap aj anb 
Isule SAploised sap ja seyiseued sap sjjejnuuno 
S]eYe Sa] JoINSeW sp siwued jUuO Sapnye seq 


‘yInsunod 9s Saje}JUSWSUUOIIAUS SA/GeLIeA Sa] DaAe 
UOIJEIOOSSE US SBYSU! SSLUIOJ Sd] Je SINDIeLW|AYjJowW 
9| ‘B|QlUOdSIP SinoJaW 9} S4JUS UOIE|AI | 
JUBUIBOUOD |IeAeJ} 87] “SenbusudsoW}e SUO!}IPUOD 
sap jJuespuedap aundjewW np Yodsue} 9} Je UOHeIDeds 
e| ‘ajoA9 8] aNb jusenbipul sjejjnsei saq ‘oeqenH 

Np PJON 9] Suep eHiau ap ainaANOd e| SNos 

anb xneiAn|j Sewa}sASoo9 Sa} SUP JUR} ‘Sa|EWAAIY 
SUOI}IPUOCD Sap SUeP siNoIeW ap sebueyos sep 
UOISUBYSJALWOD INB} IpUOJoudde jUO SINSYDJeYO S87 


‘anbiujusgq iA e| Jnod ajjanjusrd 

s0eusalW aun Ja}UaseJdai JusIelINOod Sesodwos sag 
‘Sexa|dwoo snid sswsiuebio saujne,p je saiuudep 
$9} INod sanbixo} JuswUaUUsAOW Je ‘SauIe|N|jeo1uN 
saipAy sa] Je sanbyje sa| unod sanb:xo} sau} 

JUSIE}S SINDISN|d ‘S}JUSWUIPSS SB] SUBP SENn|eAe aja 
jUO sajnomedoueu Jnau ap auas 9uN,p senbiyenbe 
SalUSiUeBIO Sa] ZBYD UOI}OL,P SPOW 9d] Je 9}I91XO} EF 


‘UOI}EUOZO,| 9p UBAOW 

ne sajedioiunw seasn xnee sap uoloajulsep 
ap snssedoJd ap 9sjins e| e Ssa}uauuNdOp 

g}e © xnejaw sap snuo9e syIIqiuodsipoig e7 


"IN9}Ad3994 JUBLUBUUOIIAUD | 

SUEP je JUBWA}IEJ} 8p sulsn,| e JuasINpod as 

Inb sanbisAud je sanbiwiyo SuoNewsojsues} Sap 
UOISUBYsJCGWUOD SauNaj}|ialU auN eupney |i ‘aureuiny 


S}URS P| Je JUBWBUUOIIAUA | INS S}JUBUILUE}UOD 
S89 SP SSOUSPIOU! SB] JON|EAS INO “SBdL}e|9AGI 
SIELU ‘S8/GIE} SUOIJE1JUBDUOD SEP SUeP SBajedep 
9} JUO SedURJsqns Sed JUusINeT-JUIeES SANay 
3| SUBP J8 SBESN xNes Sap JUBWA}IEJ} Bp Ssulsn.p 
Sanoqg Sd] SUEP SBIPN}a dja JUO JIUSASP NB} 

}@ Senbiynsoeuweyd xnaosajul-i}Ue, p Bouesaid e7 


g00z sie pg ne,nbsnf sasijeas saiBoig 


‘sajnomedoueu 

xne senbiyenbe sewsiuebio sap uoljisodxe_p 
senbsu Sa| Janjers Jnod sailessaoeu JUOS 

sepnje saujne.q ‘snssi} se} Suep UOHejnuNd.eO1g 
e| No ‘sauebio.p ulas ne suoiNoesds sa} ‘saynomed 
se}ijed snid say sed sauiejn|jeo sSouesquiew 

8p UOl}eJJeUAad Be] HOS 89 anb ‘sajnoiedoueU 

SEP JUBWSLOCWOD 9} JUBUILUIS}Ep SINS}Oe) sap 
JUSIENL}SUOD B}UeJOd Ins} Je UONeHasHe | e souUepUd} 
ing} ‘sejnoedoueu sap SUOISUBWIP $87] ‘SSSJAAIp 
jUOS senbiyenbe sewsiuebio sap uoljisodxe_p 
SSIOA SB] aNb ssJUOW e Sa|jaunjeu xnee sa} suep 
SSJIENIXNE XNEWS}JELUOULCU BP JUSLUSUUON}OLY 37 


‘BYUDJBYOSJ BP SaiuUusdEp SJnaisnid 

8p SINOD Ne Aljlandai UONEWIOJUI,P SuuNSel 

un suep saljqnd aja juo sjeljnsei seq “auqiinbe 
9|iBesy 20 Ndwo & JuaINe7-JUIeES SANS\ a} SUeP 
S}JiIqep Sep ja Nes,p xNesAiu Sap syinpei UOI}EUeA 
e7 ‘sules sowajsAsooe xne saidoijd ‘aso e] ap je 
SUN e| Bp Sejewi}do 3}Ixa}dWod 98uUN e je S}ISJSAIP 
3UN e Sal| JUOS Sjaunjeu xnNesaiu sap JueYyoouddes 
as sanbiBojoipAy sajoAo sa} anb JuezjUOWAEp 
sapnje Sa] ‘SENjEAS je JUO JUBINeT-JUIeES 

8ANe|y NP nea,| ap ayjenb e| ins seurewiny se}Ajoe 
sap je aiBojoupAy,| ap syyje;nuuno sjoeduu! seq 


‘JESNUOW] Bp JUSNIYa,| ap jeAe ua 
‘JUaINe7-JUIES SANS 8] SUBP JUSNIYe,p UOISJadsIp 
ap seyuoeued xne sesodxe sanbijyenbe sawsiuebio 
$8] ZBYD SABIa SSBJJS BP SBdIPUI Sep Ss/Uesgo 


ce 


US JUOS SBYDSYOS SEQ ‘SsujieJedsip jie} sed e sa} 
8U SIEW ‘Ned.p SINS ap Ssiquwuou 9] jinpel e nes | 
ap sioyudsoud np uoljeuiwijs,.] ‘SsauajoeqoueAo 
so} Jed sayinpoid nea.p sunay ap souesaid 

e| 8p ye auoudsoud us suOl}esJJUSOUOD SSO} sap 
sJUBLOdW! BSned BUN jUSN}I}SUOD ‘sjUSN|ye sep 

8 sajooube said} sap juswayjessinu ne aiqenquye 
nea | ap Juswassiyouus | JuswWaJe!|NoWed 
‘SoUIeLUNY SE}AIOe xNe S8dl| JUSLUBUUOIIAUS | 

ap suoijeqinysd sa| anb sujuoWep jaye 

Ud }UO S|| ‘JUSINeT-]JUIES SANAaI 8] SUEP LSA-Naj\q 
anbje.p aouessiouo e] juessibes xne}UsWeUUOIIAUS 
SINBJOL} SB] SPSuUajOeJeO JUO SUINSYDISYO seq 


‘JUSN|Ye,| Pp xNejelW Sep UOIEUIWWI|S,p 
je aBejdeo ap spoujew aunayjjiolw e| JoUIWE}Ep 

e }8 S8Xa/dWOd sjuan\ye sa] suep uOl}eIoeds 

8p snssedoid 3] Bupusidwod e eJapie sassnod 
snid apnye aun “esiewud JUsWs}e} UN Iqns 
jueAe xnedioiunw sjuanye Sep UONOajuISep e| ap 
SJO| S8LUa|GOld Sap JUsBI ‘Sexe|dwod sjuaN|ye,p 
seBuejaw sap suep jinpoid as inb ‘« uonelsads » 
gjedde snsseooid ‘xnejew ap SaWo} 

$3] SUep S}JUsLUSHUEYD Sa] sNb aujUOWAPD 9aje e || 


‘sed SUIWUI|e Sd] Su || ‘SeoUapIOU! Sep jeqo|H nesaiu 
8] SSINPSJ JUSWa}IE1] Bp Swua}sAS NeSsANoOU 9} 

enb uaig ‘snid aq ‘sanbienbe sawsiuebio sa} Zayo 
jePAXO SsaJjs UN jINpoJd JUsWUajeHe e snssadojd 
9] ‘JuepUsdsy ‘s}UBUILUE}]UOD Ap sajeqo|Hh seBseyo 
Sep UOI}ONPsl auN sulesjUuS e sayjedioiunw seasn 
xnee Sap UOIDaJUISep ap SNsseod0jd NesAnoU up 


‘ayue|Od JNB| ap je aulejnosjow 

BINJONS INB| 9p B}ixajdwood e| Je UONeUIWI|S 

JINa}| ap S80oNs ap NesAiu 98} 384jUe WOddes un 
|qe}e © UO ‘SsdUe}SqNs Sa| sullUIje Sed eu siewW 
‘saejeulBiuo SUO!}es}JUBOUOD SUNS} Sp OOL ‘d OS sp 
2JPsJO,| 8p SUOIJONpe Sap e Neal] suUOp e Juana | 
ap anbibojoig jUusWsd}e1} 87 ‘anbiwiyd je enbisAud 
SJIEWUd JUBWAS}eJ} UN Iqns JUeAe |ea]UOWy 

ap JUSNIYe,| SUEP S8SANO0J} ajo JUO ‘AuexXO’deU 


JUO Senbyiusios seq ‘andes JUusWa}eJ9uUaH UOIUIdO| e 
JUBWAJIEIJUOD ‘SuIeS SaWUa}SASODe $9] SUBP S]Uased 
JUOS Sayisesed SUSAIP SNb JuaNnbipul saepnje sou ‘isuly 


3] J Suajoidnaq),| ‘OeusjojOIpP 3] ‘SuldeZeweqed 
e| ‘anbuqyojo aspioe,| anb sajja} ‘senbynseoewJeud 


‘BIA ap ajoA9 NB} JUa}ajdWO0S se}isesed saj anb unod 
SOJIESSBN9U JUOS IND sauleIpswajul SejoY,p enbuew 
uN NO/Je $Sei}Ss UN BNbipul ssosdse sauleyso 

ap souessaid eB] NO sousesge,] ‘senbiydo.} sunjonjs 
e| Je xNeSSaJ SB} INS SYDJ@YOSJ Bp jNjIYSqns UuOg 

UN JUSNISUOD Sa}yiseied so “xNeIANY sewa}sAsooe 
$9| SUP xNedioIUNW S}UaeN|Yya Sap je Se}iseued sap 
SJNE|NLUND S}eYs SB] SUILUEXS JUO SINSYDI9YO $37 


‘Nes.p suney sa] SUeP SeUIxO} ep UONUedde | 
JUBUILUS}JEp SUNB}ORj So] JeUILUa}Jep JNOd siNoo 


saoue}sqns seq ‘saljqnd aye jJuO sexauUuod 
S]}USLUNDOP Sinaisnid Je ‘JuaiNe7-JuUIeS BANSy 

3| SUeP Je S8asn xNea Sap JUsWA}Ie1}] 9p SaUISN,p 
S8NOq S28] SUEP SBIPN}e 9}e }UO JIUSASP INg] Ja 
senbijnsseuueyd sinassaidapijue.p souesaid e7 


Zo0oz suew pe ne,nbsn/ sasieas saiboig 


‘BANA NP Je}9,| 9P Stud} Huoj e souejjiazuns 
| Je JUgINeT-JUIES SANSY Np sysusAipoig 
B| INS |EJUSWUSUUOJIAUS SSeJj}s NP yoedwI| ap 


Le 


UOISUSYSJGWUOD Be] ‘SuleqJN sjuEN|ye Sep UOI}EN|eAd | 
INS @yousd JnopNs }sa,S 34JUSD 9] ‘UOIeJe|N9ep ep 
sapolied xnap saj JUepUa, ‘SENbIwiYyo S}UBUILWE}UOD 
sep enbissew uejig np apnje aun je nea,| ep syjenb 
2] op soueyjiasuns e| JUSLULWe}OU ‘JUSsINe7T-}UIES 
SANA|j NP aua}SASooa,| ap }e}9,| INS seyUeLOdUI 
SOAI}EINU! SAP SUdeujUd eB JUBINE]-JUIES B1JUSD 37 


a}xajuU0D 
judINe7-JUIeS 94JU9H -Z7'Z 


‘QUSS SJelWUaJd e] INOd sie|jOp Sp SUO}||ILW 

9‘9 ]URSI|E}0} JUSLUSDUBUY ap SepUeWAP Sep 

n5e1 & UOC ‘SI|Ge}e B}e JUO S}jefoid sep UsWeXe,p 
S8J9}9 Sap ja ‘paid uns si sje e enbiuyos} 
USWEXS,P |PIOUIAOIA-|eJapay S}ILUOD UM ‘6007-8007 
Jnod sjafoid ap aues aisiwaid e| JUeUISDUCD 
suoiisodojd ep jedde un Jed goQgz JeWAe} SZ 

3| eingap e swiwesHoid 84 “seBeanes saoedsa.p 
}@ suossiod ap suojejndod sa] Juessi|qejes ue 

38 asioyudsoud ua spodde saj auinpau e JUeNg!4JUOD 
US BODWIS de} d| Je/ueseid ap je JaHaj}osd 

ap Ing 8] SUep BODWIS De] Np JUsWAsSsiulesse p 
SpUuO4 9] soueR] © EpeUueD JUSWIdUUOIIAU ‘8007 UZ 


‘OB| NP saiilejop UO!Es!|SPOW 

8UN Sld3JjUa & Je ‘UIEI9} 8] INS SUB SIOJ} Bp apNye 
8UN SJANEO Ud Sil & ‘SBSuUOP Sa] SUeBP SeUNde| 
$89 J38;QUUIOD INOd s}jUsU}NU Sep UOH}EN|eAs,p 
ueid un soue| e ‘s}e}Q sep je saoulAoud sap 
seusiueblo sap dane JeWeUaed Us ‘epeueD 
JUSWASUUOIIAUZ ‘ulseg 3] Suep Nea ap syijenb 

e| JoIO|/awe e Je JanjeAs e seuljsep ainBisAuse 
apuelb ap anijeijiul Gun. p aupeo 9] sueq ‘Bediuup, 
ep ulsseg aj INS seoueSsieUuUOD sajedioud 

So] SUeP SeUuNde| Sep JaUIsO ap sided e epeueD 
JUSLUSUUOIIAUZ,P UO!}ESI|apOW |p ja UOH}EN|eAs,p 
|lEAeJ} JolWUaid UA “9e| Np salued seuleyao 

suep senbixo} sauajoeqoueAd ap uoleseyijoud 

e| JUBWUWEJOU ‘S8aAaiNos 9je JUSIEAe Nea,| ap 
ayenb e| JuUeuIaoUOD Sapnjsinbul sap ‘gqQz-/00Z 
jueAY ‘(S!Uf-S}e}Q) eEJOSeUUI|\ 9] Je EqoyUeL| 

9| ‘OUe}UC,| JUESIBAEI} axa|dwod JUSWUaWI9I}xe 
jEud}eUJa}UI Ned,p ue\|d a}SeA UN ‘siog 

Sep 9e| 9] Suep Jaljnoped ua ‘JuaWeUUOIIAUA | INS 
S]USLULINU Sep sjoedu! Sa} SuINpSJ e ay|IEAeI] Ce UO 


‘alpuojoidde snjd apnje aun juajissaoeu ja 

SNUUOD JUSWUWeSINS Sed JUOS 3U JUSLUSUUOIIAUA | 
Ins sajnoied seo ap sjayea sa] ued ‘edeja 
eJeiluesd aun }en}jSUCD eseujuAs ap sjole }80 ap 
uoloepal e7 JUSWSUUOIIAUS,| SUEP SajnoiWedoueU 
ap jefai np uoNeyUswBne,| supuabuse e syinpold 
SJOAIP Bp UOH}EOUGej e| SUeP SsIHo|jOUUDEe}OUeU 


2] ap uonesiiyn spues6 snid auqQ ‘sejnoiwedoueu 
SEP SE}AI}OS Sa] JO UONESUS}OBeD e| ‘UOI]}OS}Ep 
B| INS S}IOIIJOS esaujUAs ap ajoile uN abipai e UD 


‘nea,| ap usipeued nessay 9} Dave 
UOI}eIOge]|OO us ‘OJUOJO] Je AUeHyeD ‘YaAnooue/ e 
sesiuebio SAOURSSIEUUOD SAP HaJSUeI} Sp Saljaye 

S10J] 8p UOISED90,| B SUBIDeUBD S}UBUS/EjU! xNe 

}@ SINSYyoIEYO xnNe SsenbiunwWwWod sje JUO SydJaYdaI 
ap s}e}/NSAJ SoujNe_p Je UO!EWUOJU! SyeD 
‘saeBejueAe-s}noo sesAjeue sap dajissedeu seni sep 
abeAejeq unayjiaw un,p uoleoyiuejd e7 ‘Ss}JuawWIpes 
sep uoljejnuinooe Pp xne} YO} un ene A {1 no 
sinayjoas s3aj Suep jusWajediouud “juUsWSUUOIIAUS | 
JInod sebeyuene sjueyoduwi,p ainodoud abeAejeq 

3] aNb snbipul uO spnje,| ap sje}jnsei say “OJUDIOL 
e UIEQUN JUSWAI|aSsini Np syyenb e| Jasolewe 

jnod seni sep abeAejeg np ayioeoiye| INS ulesa} 

8] INS apnje dun ssijeos eB EpeueDd JUSWAEUUOIIAUG 
‘xnedidIUNW SSdIAI@S XNBIGQWIOU ap DeAe 
UOI}eIOge||OO UD ‘sajelAn|d xnea sa] wed saoyodwa 
JUSIOS Bu Sajja,nb jueAe Seni Sap soeyNs 

eB] SP JOAB|US Sd] ISUIE J@ SUJEWIOIDIL NP supso,| ap 
sajnoiued sap jasidse jueAnod juessind je auJepow 
juewedinbs un,p uafow ne seni sap aBeAoyeu 9} 
JUSUUSIGWOD SE8JNSAW S9j/9} 8q ‘UONN|Od ap adA} 
99 JE}IWWI| JNOd sJIUsAe,.p aiHa}esjs SUN JUSN}I}SUOD 
SdJNOS B] © BjQ1JUOD Ap SeiNsewW saq ‘uleqJN 

nail us sayeiAnjd xnes sap juUeUsAOId UOI}NI|Od e| 

BOJNOS B| & JA}IWI| E JUBSIA SA}IAIIOe Sap SuswW e UO 


‘OLEUOC Ie] 8] SUep SeHJeUD Sa] 

SJINDS1 INOd SUOI]NJOS Sap IUJNOJ JUO Je SBajoedsai 
JUOS Nes,| ap ayjeEnb ap sewuoU s9aj Is JIOAeS INOd 
s9ei6ajul SUOI}eEN|eAS Sap Janyjoaye,p sunayesi|ijn 
xne Siluiad uO Sajepow XnesAnou sed (/00Z) Sde7 
SpUueI Sep ulsseq Np ewa}SAsooe | JUBUISDUOD 
OUBJUD-EPeUueD PJODOY,| 8 NUSA US OE}UO De] Np 
ajqejod nea,| ap uoljoej}oJd ap yeloid 9} unod suogeje 
9}8 © PUODASS 9] ANb sipue} ‘sayeyUsuIaUUOIIAUSOIBe 
SOWIOU 9p UO!H}EJOge|s,p SjBuOl}eU SAIENIU] | 

SBP S1ped 9] SUEP 9919 9Je e B|QUaSUsS JalluaJd 37 
“SISJOAIPOIG BE] Bp Je S8.u9} Sep UONeSIIIIN,| ap UONSeB 
3P SOLIBUSOS SAP Je SS8UUOP Bp Sajquuasue xnep 
ins juaieAndde;s sajepow seq ‘suoibes sayjne.p suep 
je Soe] SpueIND Sap ulssegq aj Suep senbiydesBoupAy 
sulsseq Suleyao Jnod saddojansp sje juO soe| 

SEP SSAIJ Sap Said Nea,| ap ayenb e] uns sajapow 
seujne,p anb sure nea,p sunod sa] sian sajooube 
S919} S8P JUSWAI|SSsini Ne anp uolN|Od ap sasnyip 
S8DJNOS SSP dJ}US Ud] UN JUeSSI|Ge}e SajapolW seq 


"SOuJOW GL ap ayewiulwW JnenBuo] aun juesbixe ua 
suodwe} sauoz sap jeins ne sanije\siba} sounsew 
Sas BSIJENj}oOe JUSWUIWI9DEI SIN|IIE,P E BOUIAOId e] ap 
JUSWISUJ9ANOCB 37 ‘Huoj ap sasjew OZ ep Suodwe} 


S$8UO0Z Bp sde|d Us Basil e| PIeENOpP-so0uULg-Np-aij | 
ap JUSWSUJBANOH ne spueWIWODE eB UO ‘seplolsed 
ep JUsWAI|essinu NP Nea.p sinod sa] JaHa}od unog 


‘epeuey np soe7q 
SPUBID Sap sjuednNoo0ad sinajoes sap suossiod 
$38] ZBUD SauNSewW Senbiwiyo s}ueuUILUe}UOD 

$3] }@ SUOSSIOd Sep sjues e| Bp Saunsew 

$9] S1JUS SUOH}EIS/ SB] JBj9Aes INOd saasijijn aja JUuO 
SS|JBULOISUBWWIPHINW senbiysijeys senbiuyoa} saq 


"SIENORINO SEP DIBIAL e| AP (esIodeqenb 
anb jJoyn|d) Suuae}UO SAL e| ap JUeUaAOId saasn 
xnee xne je uoljeydiodud ap sjuswauUsAe XNe snp 

aived spuei6 ua jIe}e saesn xnee sa} Jed EMEO,p 
e6ejd aun,p uoneulweyuod eB] anb sWANODap 
ap silued © S8diNOS Sap UOI}DE}Ep ap apnje sup 


‘SOXxa|GWOd SUSIqOJOIW 39 

suauejoeq ‘xnebje sewsodoldIlW Sa] Je SAIqSLSAUI 
Sa} ‘SuOSSIOd Sa] JaIPN}e Jnod uoljes|\dde 

Ua SIlW Je JUIOd Ne siw aja juO (@nbiwioueb 

ap senbiuyds} sep siudwoo A) sapoujew 

8 sanbiBojoiq siesse ‘s}sa} xneaanou 3q 


‘ynajd380e1 awa}sAsooe || 

INS S}@Ye Sa] Je S}e}|NSaJ Sa} ujUS UA] UN 

I|Ge}e © UO ‘SUsIgOJOILU NO xnebje sawayjsAs s9j }2 
SBJQSUSAU! Sa] ‘SUOSSIOd Sa] INS UO!}EUILUe}UOD 

e| 8p Sjeye sa} sesAjeue JInod sanbijaAoAjod 
senbijewole saunqueooipAy saj je xnejeawW so} 

Jed S8uILWe}UOD S}UBWWIPaS Sa] Ja (Seyediolunw 
S8esn xnes sap sjuen|ye ‘sided e ajed ap 

SS8UISN Sep SjUusNYs) Sesodwos ap seHuejew sap 
Jed S@uILWe}JUOCD SUSIPEUBD xNaijilu Sa] anjeAs e UO 


"BJINDJOW 8] SWILUOD ‘ajeue|d e| Bp ajjayoe,| e Sia 

}@ sjinpoid ‘sasijijn xneo Jal;NoOMed us ‘ansjooe }sa_.S 
S]JUBUIWE}UOD SeujNe.p siquuou pueibh un,p soussaud 
B| ‘SIOJa}no| ‘uol}e}USWa|Ha ap sa}yAiOe xne 

30eJ6 anbijouy,| Suep jiouoep sjue}sisied senbiuebhio 
S}UBUILWEJUOD Bp SJGWIOU UO 9p 9s}ijUeNb e| 

anb enbipul juo sje}Nsei seq “UONsSeB ap seinsew 
sap yoedui | je S}UsUI}JUOD SeujNe,p BoUeUSAOId 

US UONEUILUE}JUOD Bp SeduNOS sa} ‘apUOW 

Np Suesoo0 Sa} Je Bisydsouje,| SUP S}UBUILUB}UOD 
SEP S}JUBLUSANOW Sa} sipUesdWOD Nod saJiessa0euU 
JUOS S8UDJBUDS/ $8D ‘ONbOJW-38W9}xXy,| ap soe] sep 
xnes so| suep souesaid ine] Je enbiyyy,| ep audioe|/b6 
ayojeo e| suep Sawog Je SasONy Senbiwiyo sjinpoid 
ap jodep 9] sulwexa e UO ‘Sapnje.p aiped 9| sueq 


‘S8siljn snjd yuos 
8U seNnbiwiyd sjinpoid sa} eanb sap uO!}esJUBDUOD | 
@P SJUE}WODUOD UO!}ONpss Bun Nb isule seurewny 


Oe 


SO}IAIOE SBP UOIOUOJ US S}JUBUIWE}UOD S380 Bp 
UO!}E1JUBSOUOD P| Bp UOI}E}JUBWHNe BUN sjeAdJ JUO 
BYDJBYOSI Bp s}e}jNSai se] ‘Ssenbiudos} xneasai sa} 
suep saouejsqns $380 ap uoejnWNDoeO!g e| anb 
isule SUOSSIOd Sa} ZBYD aiNDIBW Np je (Sason|ped 
Sanbiwiyo sjinpoid sa] je Sewojg s}uesHnyiubi sa} 
SWWOD SJUBUILUE}UOD XNESANOU Sd} JUSWLWe}OU) 
sjue}sisiod sanbiueBio s}ueuIWe}UOD sep 
$d||B10dw9d] Jo sajeljeds ssouepUs} SB} sulWexe 
JUO SINSYDIBUO S87 ‘SSSuIlWJd} JUOS UBIPeUeD 
Jaljonog Np soe] sep suossiod sa] ins sepnye seq 


‘JUBWSBUUOIIAUS,| INS sjoeduu! Suns} auInpas 

ap susAow s9aj J@UILUAa}Eap Je SeNnbiHojoo1xo} sjeye 
Sap JUBUIEI]US SBdUe}SqNs Sa} 34}!EUUOD xNeIW 
‘XNSUILUN}IG Sejqes Sap sped e sjaunjeu senbijenbe 
S8W9}SASO9 Sa] SUEP JAJYUI,S JUeANOd ssoue}sqns 
$8] JOUIWE}JEp XNeiw Isule JUOLINOd epeueyD 
JUSLUSUUOIIAUZ,P SINSYUDIBYD Se] “SeuNquesoJpAy,p 
seBuejeaw saijne,p }e@ Pino} ajosjed 9] ‘jounyeu Zeb 
BP S}JESUBSPUOD SB] ‘sjalLISNpu! Sanbiwuiyo s}inpoud s9| 
‘senbiuejydeu sapioe sa] JuswWwej}OU ‘eoseqeul\y,p 
XNdullUNyiq sejqes ep sebuejew sep sjuesodwos 
$9] JOSUS}JOLIED BP SIWSd JUO SBYDIEYa! SEq 


‘JUBWSUUOIIAUS,| SUBP aINDIEW 
@P S8DJNOS Saj JesUa}jOeJeS JNOd sjeinyeu sinodsew 
ap Sedo}josi $a} JASI|I]N,P ajqissod jse |I,Nb ainjouc] 
ap siuued e Inb 39 ‘oue}JUC Je] NP s}usWIpEs 

S98] SUBP BiNDJ8W Sap Sedojos! Sap JUsWSUUOHOe 

8] SJUOLUSP B UO ‘SIOJ SIBIWWaJd B| INOYg 


‘auiejndod snjd ue snid ap jse susuejoeqiue 

sjinpoid sa| SUeP UOH}eSI|I}IN UOS Bnb je ajneaq 

ap je auaibAy,p s}inpoid sa] suep sue Gp sindap 
9sijn,| UO.Nnb squed apnyeinbul,| sAsjnos ‘usiuLoOpUSe 
awa}shs 9] Jaqunysed jned Inb ‘soueysqns 9j/9} 

eun,p souaesaid e7 ‘suaHeuswW sjinpojd saujne_p 

]@ SUOARS Sap ‘s}UB}AajUISep Sep UOH}EdUGej e| SuUeP 
BesilIjN senbibuojnue je SeuUsUa}OeqUe sajeldojd 
XNE BOUB}SGNS BUN }SB ULQJEDOJOI} 97] “OUE}UO De] 
np seiql| xnee sa] Suep ja seesn xnes sap jusWA}Ie} 
ap seuisn.p JUeUsAOId BNnog eB] SUep adUejsqns e| ep 
JIUBASP B| }@ BOUSSSJd | sIPN}Je © UO ‘UsIqOJOIWWIJUe 
UEQJEDOIJOL} 8] INS S8YDIBYOSJ SEP Suped 9} sueG 


‘BIAINSINOd as Seoue}sqns 

$80 ap s}joedw! sep uOljenjeas.q ‘epeued np 

SOJBIAL JB SBANAIJ SB] SUEP JO OLE}UC 9e| Np anbiydo.} 
nessa 3] Suep SeJUBLOdW! JUBWWSA}e}a1 SeyUeND 

ua sjuaseJd JUOS ‘anbioUR}OOJON\WEed apioe | ja 
anbiugjjnseueyoojon|ped apioe,| anb sja} ‘saon\ped 
SESOdWOD Sa| aNb 31}UOW JUO sje}jNSsai xNesAnou 3q 


g00z suew tg ne,nbsn/ sasijeas saiBoig 


62 


‘Bediuul\ 9e| Np psou ulsseq 9] 

suep Jaljnoied ua ‘sioydsoud ap sajuleidwa sap 
gjeneds syiqeuen ajUeLOdUI! BUN,P }e}9 je} JUO 
SOJIEUILUI|SId S}e};NSeJ S87 ‘eoedsa,| UO|as Jo Sdws} 
np jj ne aioyudsoud np syyjiqewen e| JeuIWe}ep 
jnod Bediuuy, 9e| 8} Suep asoydsoud ap sadinos 
SO] JBIDN}S EC SOUSLULUOD JUO SII ‘sn|d aq ‘Hediuup, 
2b] 9] suep 39 SBHNOY sJdIAlJ eB] SUep aNbisAyd 
aIBo|OUUUI] E| }8 S}OIG 9] ‘S}USLUIPSS Bp SayoJeo 

SQ] ‘Ned ap syijenb ap eseq ap saujelueled 

Sd] sINSewW uO s|| Hediuup, oe] 9] Jnod 

saoeoIye UOISeB ap aiHayesjs 9uN jo UOl}euNej}sel 
9uN jUeyYSeWEed Sajeapow sap Jeddojenep 

ep uye S}UsWUINU ap Sebald sa] Je S8diNOS Sa} 
enb isuie saenbisAud je sanbiBojoupAy sewi6ei say 
‘uoljepeiBap ap nesaiu 9j ‘Bediuu, 9e] np uisseq 


Np sAijelpul,| SPP Bped 9] Suep ‘anjers juo epeued 


JUSLUBUUOIIAUZ,P SINSYDIBYO $d] ‘JUSLUBUUOIIAUA || 
JNS s]UsWUJNU Sap s}oedU! Sa] SINDeJ ap aNA Uy 


‘soe SpueIg sep uO!Bai e| 

SUEP S}IOJPUS SJBAIP E SJAINSJNOd 9s JUOA UOl}senb 
9}]99 INS SPYDISYD9I S87 “S}e]|NSe Sep spiqey 

B| ajl01990e INOd SeauUUOP sp sjejdwos sajquiasua 
Sap Je SSAI}OSJIP Sep Seuleusped xne IWINO} 

JUO }8 SASI|I]N aja JUO INb Sajapow xne SsAijejel 
Saljenjoe Sapn}ISou! Sep jeje He} ISsne juO Sapnye 
S8D ‘Ole}JUDC Ie] Np ajqejod nea.p sasud sap said 
souaboujed sjuabe sa Jal|la~Ins ap souepoduI | 
‘SIOJ SloilUaid e| INOod ‘aAnoid jUuO 3a sanbisAud 
SNSS8I0Id Sd] JO SJUSWIJNU Sd] INS UOI}EWOJUI,| ap 
IUJNOJ JUO JN}JSU],| 8p Sapnje seq “eu/es Nea) INS 107 
eS 8p uO!}NDEx~a,| SUBP O1E}UD,| Bp JUsLUSWUSANOB 9} 
9QJPEOUS JUO Ja SlWJ9} Huo] e s8auUOpP sap Ja}esdi9ju! 
}@ JIUNSJ INOd sasteused SeUsiueHsJO sap dane 
9JOGe]||OD JUO SJB}SIUIY\ NP xNes saj| uns aydusYdaI 
OP JEUOI}JEU IN}I}SU],| SP SINSYDIBYO Sa] ‘Isuly ‘soe7 
SpUueIS Sa] SUeP ajqejod nea.p sasud sap uoiNdajold 
OP SQUOZ Sp JUsWAaddoOjaAap ne JUueMIaS SeNbyIUaIOS 
SeaUUOP ap snid 9} juno} Inb sewsiuebio 

Sep uN,| se eEpeueDd JUsWAsUUOIIAU “a\qejod 

nes,| 8p Inspo,| je yNO aj JovOljaWe e JURSIA APNE 
9un,p jelqo,| yey E SONOS Bp Nea.) ap UOI}Da}ONd e7 


"epeued Np JusweuUJeAno6b np senbiwiyo syinpoid 
sep UOd!}SEb ap Ue} 9} Jed SasIA S}UeUILUe}UOD 
saijne.p INS JuOJaYOd sapnje sauleyooud 

$97] ‘senBa}joo sina} e sanbiunwiwWod juO sa} 

}@ ‘JUsWE}!e1} Jed UOI}ONPaI JNB| INS Je Oe}UG,| BP 
s8esn xnea sa| SUep ajneeq ap ja auaiHAy,p sjinpoud 
ap }9 Senbijnsceweyd sjinpojd ap souesaid e| ins 
SEYDISYOS1 BP $}e}|NSB/ Sa} al|qnd UO sunauoIEYO 
$9] ‘UuONSsSEBb ap aiba}e1s 9399 Bp UOEN|ena || 

Jnod inefew jesa}ul UN JUa}Uaseid sjUsWA}IEL 
SJOAIP Jed UO!}eJJUBDUOD JNB| Sap UOI}ONpeJ 


eB] }@ EpeueD ne sajedisiunw saasn xnee soa} 

SUEP SSDUR}SQNS $a}|9} 9p BdUeSed e| ap asAjeue] 
‘Sayedioiunl Seesn xnes Sap sIelPS} JUSWIS}IE1} 

3| : UoNseB ap saiBeyes3s seyUepOduI snid sap 
2un,p ueAoW ne JUSWISUUOIIAUS,| SUBP 9}Neaq Ap je 
auaibAy,p sjinpoid ap je senbijnedeweud s}inpoid 
ap jelas 3] Je}IWI] EC JUBSIA SO}PIAIIOe Sap ude UO 


‘sjuednoo0eid sine}oas S80 Suep SauleyUN 
sjnoBe,p sulajd-dos} sap yueusAoid UOTN|jOd e| 
a1INpei ap seAesse Jnod soe spuesd sep uoibas 
e| ap sapjedioiunw seujne.p suep sajqe|quies 
SUOI}eIO!]aWe Sap e Japsd0id ap sjijiqissod 

e] sulwexe © UC ‘JUSWP}e1} 9p NeSAIU 9] Je 
anbijneupAy a}10eded e| BUJ@OU0D IND 8d Ud BdIAIAS 
INAI|9W UN JIUINO Bp BuyewWed je SeuleyiuN sjnobe 
sap ulajd-dou} 9] 193/64} Je JouIseBewWe esinod 
UONEIJE}SUI,| ‘B8AOUSI SIOJ BUN] “SIJIA eB] BP Psou 

np seuieyun s}nohe sep ulejd-dos} np abeyo0}s 

ap uol}eEl/e}SUl SuUsIOUe SNjd e| Jasiuepow Jnod 
O}UOJO| Sp ajjiA e| sed ajdope aja e snssaooid 

3D ‘senbiwiyo syodde saj ins Bpuoj} assa}jiA 

SLO} e JUSWA}E1} 9p SNSsad0Jd Np UOeJO|awe 
aun e& sua yuo ‘soe Spurs) Sep UOIHel 

e| Bp sepjedioiunw sunaisnjd dane uOl}esoge}|Oo 

Ue SB8EN}aye ‘sapnje Say ‘sjelai sad ap sy]IGeye1} 
e| Bp Je Senbiysia}Oeseo Sap a}dwod JueUs} US 
S8YDJBYIS SAP SNJOsye e UO ‘sauleyIUN sjnoBa sep 
ula|d-dos} Np JuUeUsAOId UO!}NI|Od e| aulInpss INO, 


‘BOUBIIIBAUNS Op Je SYDISYOSJ Bp 
seuwelboid xne seepUEWIWODSI SUOIEIONSWe Sd} 
Janbijdde inod seAojdap aja juO SUOYSe saq ‘Sauq) 
xnee Sa| SUeP SajJUSpsdeid SeauUe CE Sa] JUePUSd 
S8BAIBSGO SSOUBPUS} $9} SWUIJUOD JUO BINaL98}sOd 
UONECOYUBA Sp SJapOW Np sj}e}Nsel se] seo 

‘JEJO}W!] ND uOIesIapow e] Je xNeJO}I] SNSsedold sa] 
SJPUSIGWOD xNaIWW PeI|eY ||. Nb aunjouod ap siwwed juO 
BYdJSYOSJ Bp s}e}jNsei xnediouid seq soe] spueID 
sa] Suep Nea ap syenb e| e yIWejas PuododV,| ap 

€ exouUe | 8p NUSA ua ‘aioyudsoud ap sHieyo e| ap 
UOI}ONpa e| JOUILWIE}Eap JNOd sasijljn senbiewojul 
Sejepow sep snbiuyos}. uewexe un e siup-sje}y 

Sd] DaAe JUaWa}UIO[UOD edioed e epeueD 
JUSWSULOIIAU ‘UOHeSI|apOWW e] ap sulewoOp a] Sueg 


‘sabeld ap aunjouuay e] dulesjUuS 

& uO}Oa}Ep e| JUOP ‘OD ‘F,p ajediould sounos 

B] JUBIEN{IJSUOD ‘Seasn xnesa Sap JUSW9a}!e1} ap 

SOUISN Sap S]UaN|e Sa] aNnb jo}n\d ‘xneasio sap 

S9]edd4 SOJaI}ELU Sa] SNb JeuIUS}Ep ap siwued 

JUO SOUUSIQOIOIW S8DINOS SEP UOI}OS}ap ap 
SEpOU}elW S9|JSANOU ap essa je julod ne asi eye 

‘SuaIpeued Senbijenbe 

S]JUBWSUUOIIAUS Sd] JaNnjeAS JNod uoNed|dde 


US SESIWW Je JUIOd Ne Sasiw 9aje jUO ‘ajnesgq 
ap je auaiBAy.p sjinpoud ye sanbyyneoewweud 
S}INPOId SUIE"SO ANb sj9} ‘s}jueHiewse 
SeNbIWIYs S8SOdWOD ap JUSWISUUOJIAUS | 
SUEP UOIJOSs}ep Sp SapoUjewW SajjeAnouU sq e 
‘Juiod ne siw 
8}9 JUO SEXa/|GWOD SUaIqOJOIW Ja SUBa}Oeq 
‘xnebje SA8WSODOIDILU S98] Ja SPUGSUSAU! $9} 
‘suossiod saj Ns 1lessa.p SepoUjewW Sa}jeAnNoU 
ap je senbiBojoiq siesse xnesAanou 9q - e 


: Julod ne sasiwW 338 JUO SapoujelW Sa}jeAnou aq 


“suoljejidiosid ap seo Ud S}UsWAI|assinJ 
$9] JIUBJ91 JO JOqJOSge S8SUSd JUOS INb jainyeu 3e}9 | 
e sessie| je Nesp SINOD sap Huo} 9] senjis seoedsa 
SEP JUOS SUOdW} SeUOZ Sa “aj|qeJajaud Weses Huo} 
ap S38JJOW OZ E S| 8p UOdWe} BUOZ BUN,p BDR\d Ua 
9SIW | : Sapionsed sap JusWwAyjassins np snbyenbe 

SIA e| JaBajoud e sed jiWNs Bu ‘(UOSIeUI|OU!_p 

O00! dg > ‘p-e-'9) ajued ua juswa1e6e| sdweyo 
S9| INOd SauleSSsd9U JUOS INb ‘nea,.p sunod sep Huo} 
3] SOuJOW OL Bp SUOdWe} SaUuOZ Sp ajjanjoe soe|d 
US BSI eB] aBNb SUJIUOD JUO SEapNje sey ‘sajooube 
Sd}A}Oe xne ajqenquye suossiod ep ajueyodui 
S}JEUOW Bun s/uasgo elap yleAe UO NO sSuNnaj}oes Sa| 
SUEP ‘S}ISUS}U! SHO) ap je ajqiej ap sainjd ap ajins 
eB] E SSSAI}/NO $8118} SAP JUBUBAOIJd SapIoI}sed sap 
JUSWUSI|SSSINJ 8] anjeAs Issne jUuO Senbii}UsIOS S8q 


‘SjUaN|Ye Sa} Jed SaYyoNo} suns}oes 

$9] Suep ainjyiueHojd ap UOHONpOJd e| Ja B}ipUdDS4 
e| ap sjueuoduI sjuswWaHuUeYO Sap aAJesqo e UO 
‘Isully ‘Suossiod sap uoNOnpoideai e| uns suaided ja 
sajed 8p S8UISN Sep S]USN|Ye Sap S}jaye Sa] JaIpNje 
e JUBSIA SASNed Bp BYyoJeYyoSs Bp jeuoljeu jJeloid 

UN (SE}JISISAIUN SIOJ} 98 [AUJSNPU! INSy}OSs 98] DeAe 
UONEIOGE||OO US) SUUOPJOOD JUSLU@UUDIIAUA | INS 
S}]@e Sep IAINS ap Sapnje sep jeuoeUu Nesing 37 


‘SUBIPEUBD S}JUBdNDD08Jd SiNnaj}oes 

SEP }SI| | 9P SuNS}OaS SINaIsNid ap ainynj 
UONEUIWIS,| 9P }@ @NUIUOD UOl}eEINe}sa1 BuN,p 
@NA US Sa}S SOP UOHJ}ENJEAS,p SUY xNe SalAINsunod 
JUOS 8S SOB] SPUBIN Sep sjUedNd.OaId sunajoes 
$98] Suep SUOSSIOd Sap ajues e| INS Sepnje seq 


‘SeUIeLUNY SE}IAI}OR Sap SsoUsNbDEsUOd Sa} 
JUsWeUIe|d sipusJdWOD INOd JeNUe enbiwa}sAsoje 
@waj}shs Np UOIJEUIWEJUOD | 3}dWOd Us aipusid ap 
S}JISSBN9U e| SOUSPIAS UB JOW INb Bd ‘JUuaWAUIO[UOD 

sjuasaid Juaiej}e S|, NOs} JUs!e!dyjNW 
aS sloped ja JUSIE|NWINDIES S|! je ‘SB|IQeEUeA 


8c 


s3iBbep sap e sanbixo} sajeAdi JUOS as xNe}eWwW 

$89 SNO] ‘S}UBWIPES Sa} SUBP UOI}eE|NWINDeOIq 
JN3| ap je seoue}sqns xne uoljsodxe | 

8p UO!}OUOJ Ud ‘anbiyenbe spodiydwe un zayo 
asouebuew np je awolyd Np ‘yeqoo np ‘siuesJe | 
ap enbiuoiyd 38 anBbie 9a}i0!xo} e| sipnje ajdwexe 
Jed & uO ‘suossiod saj je senbyenbe saiqeysadul 
$9| JNod senbiueBioul xnejew ap sebuejew sap je 
sepioised ap seHbuejaw Sap 93}I91xo} eB] anjeAs e UO 


"SBOUB}SGNS S89 Sp axe|dWoOd JIUSASP 9] Je 
‘Salua}sASode Saj Ns enbibojoig suibuo,p uoynjjod 
e| SP SJe|NWIND sjaye Sa] JaNjeAS,p Je Supusidwo0S 
XNSIW 9p JUOJPEWEd SBYdJeYOSJ S89 Sp sj}e}]jNseJ 

Sd] ‘Sjeinjeu sewajsAsoos sa| suep ajueseid 
sasijeloJawwoo sanbibojouej}oeq sjinpoid ep 
s}iJUeNb e| Janjeas,p uye Sauajoeg Sa] SUeP JUBAIA 
2 WOW NQV,| JenBunsip je Jejosi nod enbyeueb 
anbiuyos} sun aiogejs UO SINSYdJEYO sa} ‘snid 

38q ‘sJN}NDIsleW ap suCIBss sap said JUBAIA BONOp 
nes.p sejnow xne sind ‘senbiyenbe saiejoegq 

xne sie np NQY,.P senbiuebsues sulig sep seuebh 
9p aje]UOZOY UOISS!WSUeJ} BE] 9JUSLUNDOP UO 
SJNBYyoJE8Yo Seq ‘s/sua/buuNY] sniyjioeg ap seueb 
Sap suneisnid no un,p jnole sed juswenbijeuebh 
SIpIPOLU SIEW Np JUBUBAOId NQGY,P }e seula}oud 

BP SBDINOS $d} JUBSLUSUUOIIAUS,| SUBP J98}99}Ep JINOd 
BpOU}eW BUN SSNYIp je asogeje e UO ‘susIpeued 
senbiyenbe xnaijilu sa} Jue|qio apnje aun,p jelqo | 
}!1J UO ‘SelusiueBsO sap enbijeueh uonediyipow 

2] BWWOD ‘saibojouYyde}oIg sap snssi s}inpoud 

$9] enb Isule 3jneeg ap ja auaibAy.p s}inpoud soa} 
}@ SenbijneseueuUd syinpoid SusAIp Sa} JUSWUWIE}]OU 
‘senbiueBsio S}UBUIWEJUOD Sap sjaye Seq 


“sjoedul S80 aipusJdWOD ap JUudJeUWed 
SaulejJUsWa|ddns Seydjsyoss S8Qq “SslWsa}SAsod8 | 

8p BdusI|ISaJ B| E auinu sind ‘sinojusje xne je 
S]USN|Ye SB] SUBP SeEN\is Sajjaun}yeu SeUUSIGqOJOIW 
SeNbiyjUSq S8]NEUNWIWOD SEP s}ISJSAIP eB] }9 
UONOUOJ | JeyOaye jNaed asOdwiod 384 ‘OUe}UO 9e| Np 
Nesp SUO}|IJUBYDS Sap je SBasn xnees sap JUusWA9}e} 
9@P SBUISN,p JUBUBAOIJd BNOg ap SUO}|I}UBYOS 

sep juesAjeue ud uaiqoJoIWuIJUe UBSOJOL} Np sIUsAep 
8] JOUILUS}Ep Je sOdUSSBJd e| JayNUeNbD nd e UB 


“SJUBAIA S@lUSIUBBHIO Sa} SUeP 

UONe|NWINDDeOIg ap jeijUua}Od Ns} Je Sesodwios 
$89 SP BdINOS eB] JOANOI) INOd je JUSLUSUUOLIAUA | 
SUEP S}UR}SISIOd JUOS S8SOdWOD $89 IS JOUILUE}Ep 
jnod aiainsinod as eA asAjeue,p jieAes} 89] “SOe7 
SPUBID SB} SUBP SIO} dudiWeJd e| INOd say}oe}ep 
9j2 JUO BaJO|/YO Sulesed ap aseq e sjueabHnyiuBbi 
Sap j@ anbijAyje ayeudsoud np ‘anbiyaujuAs 

osnw np enb isule ‘anbioueyooJon|ped 


Le 


apioe | 39 anbiuojjnseueyoooson|pied 
apioe | anb sja} ‘seonjped sesodwos seq 


Lo0z Sieul Lg ne sasijeas saibold 


“*XNE]USLUSUUOJIAUS SeLUa|goJd saj 4a/6es unod ulosaq 
JUO SI JUOP S8a|qIO SAYDISYOSJ VP S}e}|NSOJ SO} 
Sunaepiosp xne je SasleuUO!}seB xne sIuINOJ ap uye 
‘unuoddo juswow ne nea, e anijejas anbij}UaIOS 
UONEWIOJUI,| SONbYNUSIOS SuNayesi|}N xne ajqiuodsip 
SJPUaJ Bp }e}e Susiluaud S}ng Sep UN “‘UO}eEpesHep 
@uN IGNs juO INb sapiuuNy xnaijiwW Se] je Souleje}Nos 
XNES Sd] ‘SSISIAL SB] ‘SBANAI SO] ‘SOe| SB] ‘S}USWIPSS 
$9] JoINe}SaJ INOd 8 soNop nea, e sal] xNelpuow je 
xneuoleu sawe|qoid sa J9)6e4 unod anud ineyoas np 
}@ SS}ISJOAIUN SAP ‘s}UeWAaLIBANOH sap sasleusyed 
Sap D9Ae BsOgeI|OO e UO!}OBIIG e| ‘UOH}eJe|Dap 

ap sepoiied xnap sa] JuUePUaY “‘epeueD np nee 

us S8dINOSSel Sep 9}}UeNb e| Je ayeENb e| saHajoud 
e.nb isule aouejsisqns e] Jounsse ua e Je epeued np 
enbiyenbe ayissanipoig e] je Senbyyenbe sewaj}sAsoo9e 
S9| JeBej}oid e JURSIA SAAelIUI Sep sAed 

3] 1NO} Suep sue e EPeUeD JUBWASUUOIIAUZ,P Nee, 
ap aiBojouyds} e] ap je SeOUSIDS Sep UO!}ODIG eT 


a1xaJU0D 


nea,| ap eiHojouyss} 
e] Ap }9 S8NUSIOS SEP UOI}DBIIQ. |Z 


‘BYDJBYOSJ BP XNEACL} 
Soljne.p sjuelies sje} Saj anb isuie anbyioeg 

Np sajeJUBSWISUUDIIAUS SBdUSIOS SAP au}UaD NP 
}@ JuUBINe7T-]uIeS 34]U98D Np ‘nes ap aibojouyoe} 
e] BP Je SBOUSBIOS SEP UOI}OSJIG e| Bp SydJayoos 
SP Sd}IAIOe SEP SOUIEYSD JOSEP UOI}OSS a}Jeq 


nea, ins aydayoay = *Z 


‘S9eSsas9qul 
saived sap juswebebua | je anBoyeip aj uns 

Ox LUNJOJ aijNe uN asiueBjo e UO ‘wiNsOY soUaIDS 
Jajinby Sewins-piojsjoqqy ne ajins JauuOp 

Jnod ‘uyuQ “asneo ej juos Ua INb sunajoRj sa] uns }9 
aiajinbe,| suep sayeujiu Sa} Jed UoNeuUIWUe]UOD e| Bp 
SSDULPUS} Sd] JS UOIINIJSIP e] INS SeoURSSIeEUUOD 
$9] 94}!0199e JNOd Je SELUNS-ploJs}oqgy,p aiayinbe || 
SUEP S9}EJU S9| Jed UOI}EUILUe}UOD e| SJINpeJ JNOd 
S89SSaJ9}UI Seiped Je sawsiueHo sasjne.p o9Ae 
J9J0Qe||09 Bp snuljuood e EpeueyD JUSWISUUOIIAUQ 


‘S@SNYIP SeounOs ap 
JUBUBAOJd SuUlea}NOS Nea,| ap s}UeUILUe}UOD Sap 
yodsuel} Np uojesijapow e| e sjuaJayuUI SoUa|qold 


sep uosies US WOdsue} Sp sjepowW Np uO!edJUEA 
QP Je UIEI9} 9] INS BYdJBYOSJ Bp suleyUSW|ddns 
jleACJ} UN BHesiAus & UO ‘UO!}eEIe|DEp ap apoied 
e| JUepUsY ‘auajInbe | suep Sasnyip sedunos 

ap sejesjiu Sep WOdsue,} Np uoHejnuis ap ajapow 
un ins }leyod eseud aweaixnep e| ‘ulee}nos 
JUSLWASIJASSINI 9p BJ@POW UN,P UOIEOYUBA e| 

}@ UOI}E9JO e| US }IE}SISUOD BSeUd sJaiwesd e] anb 
SJO|\¥ “$8118} Sep UONSEeB ap saibeyeJs Sap je SA119} 
sep uoljesijijn,p sapnyiqey sep JUSWSUUOIIAUA || 
INS syoedul sep uoljenjend,| snod asijijn 

BJas Inb enbuswnu sjepow uN.p jJusWAeddojanap 
np eseyd aspuodes e] sAsyoe e Epeuen 
JUBWSBUUOIIAUD ‘JASCJ4-UOWIS d}ISJBAIUN,| OP 
SINBYDIBYO SEP USI}NOS 9] Je UO!JEJOGE]|OO e] DAAV 


“QJEJ}IU US SUOI}ELJUSOUOD Sd} 
SJINDSJ © JUBSIA SBINSOW Sd] Je ‘SBOURSSIEUUOD Sd} 
suep Sajuej}sixe SeuNnde] Sa] ‘SeUJao SelUa|qoud sa] 
JNs anb isule auayinbe | ins Saydsayoss Bp s}e}nseu 
$8] 9}UaSeJd jUO INb ‘siuf-s}e}y Sep je Epeued np 
Salle|OOS S]JUBWWASSI|qe}e Sep Jo xNe}UsWAaUJEANOb 

selusiuebio sap ‘sauljdiosip SesJaAip 

ap senbyiusios ap siquiou puesb un }iessiuna 
WNJOJ 89 “Z00Z |WAe Ue SEWUNS-pJOjs}oqqy,,p 
auayinbe | INS anbyyUsios LUNJOJ UN,p UOHeSIUeHIO | e 
9NqlujJUOD & dJa}SIUIW 97] “Selleusped sednojbh saujne 
}@ solusiueBsio xne sajusulted sesuuop sap je 
UONEWIOJU! | BP JIUINOJ Sp SnuljUOd e ja SUIeJayNOS 
nea| ap souepuejul,| e a1;GNd Np uOljesi|iqisuas 

ap sjefoid ap SuANeo usd asiwW ke] IAINSINOd e 

Bpeuey JUSWSeUUOIIAUG ‘xnedioiunw je xneioulAosd 
‘xnesapaj Souusiuebio sasjne.p dene JeWeUSYed UZ 


‘(WUJO'y SyemU/e}eU/UOIBSs/pul AUS 
feo'06'98'ojul090e//:dyYy) suayinbe,| suep soueylyissuns ap 
syind xneaanou sunaisnid ap uoljeyje}sul,| ap UOsies 
us sjuaspsceid seuUe,| e WOddes Jed ajuswbhne 
jusWaJa69] © SAUUO]|I}JUBYDS s}ind ap siquuoU 

97] ‘S}eJ}IU US INBUDB} e| JUSLULUBJOU ‘Nes| ap ayijenb 
ap Saujewesed XNaJquuOU ap JaNnjeAgs_.p ja sasAjeue,p 
ule sind gg Suep seuUe aNbeyYO je sjind seo ap 

O€ suep siolw anbeyd saAajeid aja JUO SUlesa}NOS 
N€sa,p SUO]|IJUBYS S8eq ‘SPLUNS-pJOys}oqqy,p 
JaljEJUOISULI} QJayINbe | SuUep Boue|IasuNS ap sjind 
ap neasas UN NuajaJjua Je BoeRId US situ e EpeUueD 
JUBWSUUOIIAU ‘Se}esJ}U Se} Jed UOI}eUILUe}UOD 

eB] 9P DOUEPUD} B| Je SNpPUs}a,| JOUILUJA}EpP jo 
Sulelajnos nea,| ap ayyenb e| sayia~uns uno 


‘uBiseq ABseuy pue je}UsWUOJIAU UI! 
diyssepee] ap sjuswijeqg sep uonesipsepue}s ap 
QWa}SAs Ne ajqeiqwias ‘|e1o}I] Np sjuswWeHbeuswe 
$9] INOd UONEDIJIUSO 9p Je UOI}EN|eAS,p 

yinyesB Swisiueosw un soejd us siw Issne e 


S8JOUS UBBIN jJelOid 37 "|EsO}I| ND JUSWaUUOIIAUA | 
Ins sjefoid sina] ap s}joedww! sa] auinpei JusuIsap inb 
UOIJONIJSUOD B| Bp Je UOI}d9OU0D eB} ap ‘uoHeoyiue;d 
e| 9p sjeuUOo!ssajoud xNe sjijNO sap }iuINO} || 
‘(JusWeajnes siejbue us] eo’seioysusei6 wm) 
39UR| 3]a E SBJOUS USdIN jaloid 34 


‘SBIDOSSE S]JUBUIWEJUOS Sap je Nes ap ajeouew 
UOHe|NDINSJ E| 9p uOsies US BHeuuO}|UeYS,p 
suoljeol|duu0d sap nuuod e jeloid 3] ‘aonop 

nes,| ap ayijenb e] ap soueyjiavuns ep suayew 

UJ “S|OJ9}S Sd] Je SApIoIsed sa} ‘sjousudjAuoU 

sa| ‘sanbijoAdAjod sanbewose saunquesoupAy soa} 
‘sewoighjod sanbijAueudip siauje sa] ‘God $a} uns 
yleyod ayodueyoe e7F ‘elH10Ee5H ap yioujep ne nbsni 
JESeJ4 BANA Np ‘s}uaseid sjueUIWWe}UOD ap abieyo 
e| asioaud snjd ude} ap Jewui}se unod soue}|ia~uns 
ap ayoojdde ajjaAnou 3un uonedijdde ua 

sil © EPeUeD JUSWWSUUOIIAU “sduUe| aja & JOAlO1Y 
Buipeo7 Jueuiwejuoy uiseg eiBi0e5 jeloud 34 


‘(fJuswajnes siej/bue ua] dse’xepul 

jeo aouejeqisyem e}9q//:dyy) ulequn neaijiwu 

Ue Sa|eIAn|d xnes sa] 19196 unod sanbiudesBoupAy 
suisseq sa| INS saseq ayooudde dun ssiuodsid inb 
SOLIEUSDS 9p UOIesIjapowW ap subi] ua |!jNO UN 4se 
jepOYW souejeg Ja}eA\ 97 “enbiuuewg-siqwojoy 
US SBLIBA SBINJONyseijuUl Sap Inod sanbiyeJd ap je 
senbiyijod ap SJAneo ud BSiwW e| Sasi || *“([jJUeWUaj;nes 
siejGue us] spd / ¢7eIpavu/S}USLUNDOP/LLIOGMYSA}!S/LUWJ 
feo yeyonqieyem Www) a1iqnd aye e ‘eIquUNjOD Ysiug UI 
ainjonjselu] UGa/H pue Juewabeuepy JaJemMuley 
JOJ ]X@JUOD -YOOGEPINHS ay] puokag ‘japoy\ 
soueljeg Ja}eAA Np auiejUsWajdWwod JUsWINDOP 37 


‘senbueydsowyje jodap ne ja podsues} ne ajgenquye 
js9 aBueud eB} 9P COL dos es¢E ap ‘eyoueAss 

uy ‘senbnenbe senbiudo} xneasa saj nod 
sewoighjod senbijAueudip siauje Se] JUSN}I}SUOD 
anb soeuewW ajjeAnou e| BwWUYUOD INb 80 ‘god 

ap eBieyo e] 9p OO! ‘d g1 UdUIAUAa,p Je SaWOJgAjod 
sanbijAuaydip sisyje,p a6seyo e| ap COL ‘dos 

ap said ep sulbuo| e jJuaieye seesn xnee sep 
JUSWA}EJ} BP SBUISN S87 JUSWPSAOedsal ‘AaauUue 
Jed By €5 18 6| Ap eJe SewoJgAjod senbij|Ausydip 
SJ@UJE SEP J@ GOd SEP ajej}o} aBseyo ej enb 
JESS p Siued e& apnje dusiwieid sup ‘senbiwiyo 
SJUBUIWE}UOD SaJ}Ne.p INS Sejapow ap uOoless9 

e| nod apijos aseqg aun snj}ySUOd JUaWajebe 

e ajapow aD ‘ei610e5 ap ulsseq np suossiod 

$9] Je XNeASIO Sd] ‘SUUBLU SOJajilULUeLWW Sa] ZBYO 
S8B/UBSGO SUOI}EIJUBOUOD xNe Seoue}sqns S80 ap 
SBSJSAIP S8DINOS BP UOI}NGU}UOD eB] JeNjeAs,p siwed 
e enbissew uejiq ap ajapow 374 “ei6s0e5 ap yiojjep 
8] SUBP SBOUR}SGNS $980 ep JIUSAeP 9j Je BBessed ap 


92 


SBIOA S| ‘SSOINOS $9} BIPN}a e UO ‘Jafoud 80 Aap auped 
3] sueq ‘enbissew uejig Np suoiewise p ueAow 

ne sawoighjod sanbijAusydip siauje,p 18 GOd 

ap sajej}o} seHieyo saj JeuIWUE}ep © snuI}UOCD Be UO 


‘JOSEI4 SANBY Np aulenysa,| suep Nea.) ap ayijenb ej ap 
|991 Sdwa} Ua BoUe||I9/UNS Bp BaNnog ajjeAnou auN,p 

g0e|d ua asi e| JUBSIA JUBWa.UeUY Ne JenqujUuCO 
e anuljuoo e e16j0a5 ap ulsseq np uoloe p uejdg 37 


‘JUBLUBUUOIIAUS | SP B}P|IGesNP ep Susipeued 
SINS}JEDIPU! Saj INS suoddes ap uONeJOge|9 | 

& JUOJIAJSS J8 JUBLIBUUOIIAUS | 8p SA/}SIUILU Sep 
USIPEUED |IBSUOD Np xnea sap syijenb e| ap soipuy | 
9p apie | © SaanjeAs jUOS S~al||Ianoa1 Ss8auuOp 

S87 ‘OLOZ ep JeAlU,p xner sa} Je UONESIUedN | 
‘BUS}SB1O} S| JUSWULUeJOU ‘sanbidoJyjue 

Sd}IAIJOE SASIBAIP Bp NeS| ap syyenb e| ins 
sjoedu sj Janjeae inod sisioyod 9}8 JUO Says seq 


‘(Wyysuone}s-NgVd 
/SECOL/ST8P/Y4/e9 9699 ‘Apjenbiayem www) 
e16J085 ap ulsseq 3] suep nea ap syiyenb 

B| BP BdIpuj,| INS Seapuoj Nes, ap syijenb ej uns 
syodde sa} Jau0ljawe,p siwed & sAjeiul syeD 
‘elB108g ap ulsseq np sanbiydesBoupAy suisseq 
aijyenb suep nea ap syijenb e| ap ssouepus} 

S98] JOINSEeW JNOd Ssoue||isAINS Bp SUOT}E}S 
S9}|aANOU build aoejd ua Siw UO aNnbiuueEW_ 
-3IQUIOJOD &| Sp JUBLWSUUOJIAUZ,| Sp Sud}siuiwW 3} 
}@ B161085 ap ulsseq np uoljoe,.p ue|g np sdinbs.4 


‘eIBJOay ap jlodjep 9] suep sewoigAjod 
sjueabnyiubl sap 38 GOd Sep JIUSAAaP 9} je 
yodsuel} 3] INS Jaljnoed us ‘senbixo} seoueysqns 
$9] INS SBIAINSUNOd JUOS BS SBeYdjJBaYIaJ S37 


‘SeSsaJajul SeluusiueBsO Je Sadnoj6 sap uoNuUEU! | 
& S|IBSUOD SAP Je SUOI}E}USSaId SEP IUINO je 
UONEWIOJ BE] 8M SuUOP e anbijenbe soueyjjia~unsoiq 
ap usipeued Nesseay 37] ‘Nes,p sunoo 

sap senbiujueg sey]neuNnWWOd sap suNjonJjs e| ap 
UONENJEAS,| INS BapUoj JSe Neasay Np syooidde 7 
‘anbiyenbe awa}sAsoo8 | ap }e}8,| 9p UONENjeAd | 
ap seseq sa} ayel ja sAed 9] NO} SUep Puaja.s 
enbienbe souejia/unsoiq ap uaipeued nessay 
Np dJANeo ua aSIW e} ‘UONNA Ne sjeuoNeWezU! 
aulejod sauuY,| 8p SPydjayoa/ ap yoloud Np auped 9} 
SUEP UOYNA Ne Se}iS GZ anb Isule ‘SeuUO}|UeYOS 
9}8 JUO BIQUINJOD SANS Np je UeEHeEueYO 

BJBIAU | ap SenbiydesBoupAy suisseq sap sayis 
soujne L¢ ‘snid aq ‘Jesei4 Np ulsseq np juOWe 

Ue SEIS SoujNe Z| Je eiH10aH Vp ulsseq Np inej}oes 
8] SUBP SA}IS Z| NeEasay 2j INOd auUO}|UeYOS 

© UO ‘NeS,P SINOD sap je}9,| Bp UONEN\eAs | 


Gc 


Jnod enbyenbe soue||is~insoig ep usipeued 
nessey np eyooidde,| senbijdde e snuljuos & UD 


‘e1B10eyD ap ulsseq np sejis ¢| Suep snusjulew 
9}9 e nea, ap ayyenb ej ap soue\iavuns e7 


g00z s4ew Lg ne,nbsnI sasijees sasbolg 


UOIBUIYSENM SP 3€}3,| 

ap Je eNbiuueWIG-sIQUO|OD e| Sp JUSWISUUOIIAUZ, | 
ap SaJa}SIUIW S9}] D9Ae JUSWA}UIO[UOCD ‘SeEWUNS 
-psojsjoqqy,p auayinbe,| ap jeuolyeuJEju! |leAe1] ap 
ednoi9 np uoiune aun e sdioied e je auayinbe | 
suep sejeJ}iU Sa] Jed UOIeUIWe}UOD e| SsJINPS JNOd 
seessaJajul soied ja sawsiuebio seujne.p dee 
JaJ0qe}|Oo ap snuljuoCd e epeued JUSWSUUOIIAUW 


‘(Uuewejnes sie/bue ua] 


|WUyYD0V/S}ENINPOOT/SUOEd|Gn q/suoljeo!|qnd 
juonebBineu/N3/e0'96'99e Apjenbsajem' Mum) 

TN 6 ¢'gZ & (7/N Bw Z0'O >) saiqejecep uoU 
sayjuenb ap jUasIeWeA a}yej}IU US SUOI}EJJUSOUOD 
$9} ‘a|quiesua,| SUeG ‘SsenbidoJUjUe Seounos 

ap juUeYOdU! xnye UN JUsIeNbipuU! }e F/N BW ¢ 
jusiessedap sauuoj|ijueyoe s}ind sep QOL ‘dog ep 
snid suep sj}esjiu US SUO!}EJJUBSOUOD SA ‘epeueD 
ne ajqgejod nea,| ap ayjenb e| nod sapuewWwode 
(F/N 6w) 2431] sed B}oZe,p SowuWeIBI IW XIp 

OP S}Iul| e| jessedap souuoj|i}uUeYyoS 

sjind sep QOL ‘d Of UOJIAUa,p Nea, anb anbipul 

e ‘SELUNS-pJoysjoqqy,p suayinbe | ap auusipeued 
aived e] ap seaud juswauUOISIAOJdde Pp 

sjind saj suep sanyoayse ‘ajanbue aun ‘790z UF 


‘(wujo'y eyes}U 

/eyesjusuoiBes/pur Aue/eo'06'98'oJUI098//:d}\U) 
SAESNIP SBOJNOS ap jusWAjediouUd JUsIeUsAOId 
SO}EJ}IU SB] Je ‘epeUeD ne ajgejod nea ap 
ayjenb ej nod suow#epuewwooay xne seinaiuedns 
jusieje slayinbe sOAaSeJ 89 ap siued sunefew 
e| SUEP S}e}IU US SUO!}EJJUSDUOD S98q ‘a}eu}U 

US INSU} | JUOP ‘Nes, ap ayijenb ap sayjowesed 
xneiquiou ap asAjeue,p suly xne soue||iasuns 

ep sjind ¢g suep seuUe Snbeud je soueE||IenuNS 
ap sjind seo ep ¢Z suep slow anbeyo sanagjaid 
9}2 JUO SUO||IJUBYSE S8q ‘SeLUNS-plojsjoqqy,p 
Ja1/e}UOIJSUeI} DayINnbe | Suep sodue||ia~uNS ap 
sjind ap neasai un jUual}aujUa Ja S}lOj|dxe epeuen 
JUBLUBUUOIIAU ‘Sej}eJ}IU Sea} Jed UOIWeUILUe}UOD 

2] 8p souepus} e| Jo INajdwe | JauilWa}ap snod 
}@ Quleiaynos nea, ap syyenb e Jayjla~uns INOg 


‘OJE1 JO SOJBpOW UOeoyINeIS OUN 
eyoiye JUO ‘el610aD ap josjap Np psou 9}!1W94}x9 | 
}2@ OVESOY OP }OJ}ap 9] ‘AWepunog jeusyo 


8] PUIWOD ‘SseaJewW soa| Jed seaHuejew JUsWISLO} 
JUOS XNed Sd] NO SJNB}DesS SB] SUBP SBaNn}Is SUO!}e}sS 
Sd] JeSel4 SANS Np sonop nea,| ap uOI}Oe | SNOS 
S}UeISISJOd Je SJUBOMUW! UONEDYIVEIS BUN BjBAJ 
jUO Yedn\d e| JUOP ‘soueR||IeAINS Bp SUOI}E}s C1 

e oiaiuuosies susiuew ap nea ap ayenb e| 
asfjeue & UO ‘vO0Z & 6661 8q ‘snossip auaBbAxo,p 
xnesaiu seq Saj je Sanbje,p uoijesayijoid e] aj}duuexe 
Jed ‘nea,| ap ayjenb ap sewajqoud xne seulew 
XNES SOP SAIEJSJ SP|IQeJBUINA e| INS UOIJEWOJUI | 
ap IusNoOj e JawW ap Nea ap spyenb sp inayeoipul.4 


"elBsloay 
ap ulsseg 3] Suep nal| nd juO anbiuueWwg_-siquiojoy 
Ue SaJal||INDOD SauoZ Sap SeIN}JeWUJa} SEP OO] d gg 

‘yo0z UZ ‘Nes,| ap sy1jenb e| ep uoepeiHap 

2] &.nb jojn|d soueyjiauns e| ap UOI}EOIISUSIUI | 

e anp }se assney 38D 00] ‘d 79 JUIeHe 

© SIEINISWUUWOD 9}J/O99J BE] & SASWIA} SAJAI||INDOO 
S8UOZ BP SIQWIOU 9} ‘PONT & 686 9q ‘a/esO}!) Neo | 
ap ayjenb e| INS UOHeWOJUI,| BP UNO} Senbsnjjouw 
SEP SOUBSSIOIJO SP SSUOZ SP SBINJE@WIA} Sd] 

INS @puoj JnNeyeoipul,7 *« ajqessed » ayyjenb ap sabni 
9}8 B SIS UN.P Ned] Je ‘ay!}eNb « SuUOg » ap sa}is 
sasjne xnap ap ajjeo ‘ayenb « ajualjeoxe »,p seHnl 
g}8 © SO}IS XNBP Bp nea, ‘aa|IB/UNS ajo e Nea ap 
ayyenb e| JUOP Jeses4 SANS|y NP Ssayis bulo say We, 


"WINJOS | DJSIAL Be] pee 
ayyenb « asieAnew » ap nea sun jueAe syis 97] e 
‘BulyD0}S De] 3] Je PUeIJOH Nesssins 9] JUsIE}O° 
« BJD0IDAW » aplJenb ap nea dun jueAe Sajis S87 e 
“YEIISHOY 
BIBIAL CE] JO ‘UBYDIMOD SIBIAL eB] ‘JaSes4 SANS 
Np (Wuy S|PPI)) Gulelpeuja}U! Seq 9] JUa!e}9 
« ajgessed » a}I/enb ap nea oun JueAe Ss}is S87] 
‘SNYPOON IE| 9] 38 ‘19}SAQ 9/7 
SIBIAU B| ‘JAISAO SJOIAL Ee] ‘YASesJ4 SANS Np (WU 
UYYON) Psou seig 98} ‘JaSes4 SANS Np ulsseq 9] 
suep eyeuey neassini np sunyonoquwua | Jualeye 
gyyenb « auuOg » ap nea aun yueAe Sa}IS S8]_—oe 
"WESUIND SJBIAU ajNeY 
B] J ‘WESUIND sIpplyy De] 8} ‘Huo 7 oe] 9] ‘Vases 
aAna|j Np ulsseq np yueg UdeHiNn}s ap unajoes 
9| ‘JEeSel14 SANA Np jediouid seiq 9] JusIe}S 
spyenb « ajua|je0xe » Pp Nes aun jueAe Sajis SO] ~—e 


: (Juawajnes siejbue us] Jpd‘jusw 
NDOGOTYPUNDIHJDEGOTHIEDUYIS 1 OTHAUENDOZTN%P 
AETOTRHPUCNTRWeSS/pd/elpeu/Ajjenb Jeyemyse.y 

/ssoyeoipul/q6sd/o |, uoi6eas/Ano6'eda‘mmm) ayijenb 

« BSIEANEW » ap ‘d}IS UN,P Je « BID0IPSeW » sp}eENb 
ap }le}e SO}yIS XNBp ap nea enb sipue} ‘« ajqessed » 
ayenb ap sios} 3e ayyenb « auuog » ap build ‘ayjenb 


« 8}]U8||89X8 » Pp Nes 9uN jualene build ‘sanuesqo 
SONOP NeS,p Sajis 9} S9| lWWed (pOOZ-6861) 
yodde np je{qo,| yey JueAe SaouUe Sap SiNaj}esipul 
$8] UOJAS ‘ISUIY (ZO, =p! AuoBeyzeo4 jw} 4 Ua}TEM 
PAJOMINO/BD°BWI99' MMM) JUSLUSULOIIAUS | 

SP SSJJSIUILU SAP USIPEUED |I@SUOD Np xnea sap 
ayjenb e| ap soipuj,| 8p UOOUOJ US SajIs Sa} asseEjO 
e edinbaq ‘([jusweajnes siejbue ua] suoyeoipui/qisd 
/O uoIBeu/Ao6 eda ‘mwm) suonesuesgo sas ins 

yoddei un yinpoid e je sJaije}UOSUeI} SINdyed!Ipul 
sap IAINS e Inb ajeuoneuig adinba aun abuipoo juo 
Aouaby Uuoloa}Olg JEJUSWUOIIAUQ °S'f),| }@ eIBi0ayH ap 
ulsseq Np uol}oe.p ue|g Np sajqesuodsai sa} ‘punoS 
26nd ap je e1610985 ap ulsseq np swajshsoo8 || 

9p B]URS P| INS SBOURSSIEULOD Sd] B}IOIDNe INOY 


‘sajedioilunw seasn xnea.p sjuaniye 

SEP sOUe\|I9/UNS ap je UOI]}seB ap sewWwesHold 

Sd] SUBP SaJIE;NOBjOW SuNneyedipul Sep JesOdsOoU!,p 
SIWW8d JUO BpNja,| Sp sje}\NSes seq “(Se}yeunduul 
S8p UO!EUIWWI|9) UONeINdsp ap sunof jiny seude 
SNUS]UIEW JUOS BS SUIELSO 38 UONISOdxa,p Jnof uN,p 
SUIOWW Selde SB/UaSqO 9}8 JUBANOS jUO Snbi}euseh 
uOdISseidxa | ap s}uswUUIaHUeYD seq ‘seyedioiunw 
s8esn xnea.p sjuan|ye xne uol}Isodxe | 

Jed sayono} snid saj jusieja soesieyuUNnwuw! 

}@ senbijoqejew ‘suaiuoopue selwua}sAs sap soueb 
SEP UONdUOSUeI} e| Bp Ss}inpod saj anb ssyUOWASP 
}UO apnje,| 8p s}eljnsei seq ‘sayediolunuu seesn 
xnea.p sjuan|ye se] Suep (e}neeq ap je auaibAy,p 
S}inpoid ja senbijneoeweyd s}yinpojd ‘uaiuuDOpUe 
awaj}shs np seoujeqined seouejsqns) 
sjuednoo0eJd sjuahiews senbiwiyos s}yinpoid 

Sap e UOIISOdxa | ja SepiuolUjes Sap seueb 

Sep UOI}dUOSUe} e| Bp JiINpoJd Np UOIssaJdxa || 
94JUS UOI}OLI9}UI,| INS S9pN}e UOS ap sped aj suep 
BPpeuey JUSWSUUOJIAUZ,P UOYNA Np je anbyloed 
Np XNeJUSWPSUUOIIAUS SIESSE SAP BsIOJEJOGe7] 

9] euaynos elBJos5 ap ulsseq np uolje,p 

Ue|g 37 ‘Ssajedioiunuu seesn xnea.p sjuen\ye 

$3] suep sjuednod0098d s}ueHiewe senbiwiyo 
syinpoid sep JUsWU@UUOIIAUS,| INS syjoeduwi 

$9| JBIPN}e INOd sudeaijUS B}je JUO xNeAel} Seq 


‘({juewajnes siejHue ua] 
jpd eseajay JO} 2007 8z7qe4 YOdeypeuiquiog-s 
NSAJ /ApnysjueuinNiiosg /A4/Buluue| que 4oulAUuy 

AwBwses/eo'0q' nob jbe-mmm) wo SG, & 90 ep 
INapuojoid BuN e& ‘INBUd} SLO} SB} NO apo} aun 

e juepuodseod (anbiwoudbe jsa} uN) euMOojey 
@p sjqijoes}xe Lunissejod ap sassejo sa} suep 
jusienyis es sdweys sep QOL ‘d Jp ‘sunayie sed 
WO S| BQ ep INepUOojoUd BUN e ‘JUSLUB@UUOIIAUS | 
e ajuleye p anbsu jney sai} no jney e sassejo 

938 JUO sdweys sep 00! dog ‘sioydsoud aj INod 


ve 


‘JANPISSJ Sayes}IU SEP 3}OZ~e,| INOd JUBSWWUSUUOJIAUA | 
e ajulaye,p enbsu yney $a} No yney e seessejo 

9}8 JUO SAW} SEP SJAl} UN UOJIAUQ ‘(anbiuueWwg 
-BIQUIO|JOD—epeuesy) SSWWJSj SAP xNe}USWSUUOIIAUS 
sue|d sap swiwesBolg 3] Sudwos A ‘aunyjnoube | 
inod anbibayesjs suped np uoljeoijdde ua sayianoe 
SOP SOCIO ,| 9p SouB||Ia/uNs eB] e JUB/UaS 
B0USJ9J9J 9P SSSUUOP BP sjquuaesus UN JaaI0 

ap siuued & apnje 3yje9 ‘eiBosey ap ulsseq 

3] Suep sjuen|jod ap seyueOduuI seounos sap 

JUOS SOUIES}NOS xNes Sap UONeUILUE}UOD 

B| }@ S99AI}/NO Sala} Sap eHenissa} 3} 

Jeo ‘JUB@WAaUUOIIAUS | INOd senbsu sap jua}uasaid 
S]USWWIUJNU Bp S}JUSPs0xe Seq] Jesel4 seq 

Np sajjeA e| ap sajoouHe sjos sa| suep winissejod 
np je aioudsoud np ‘a}0ze | ap jeje,| JauIWUE}Eep 

B JUBSIA 1007 J@lIAd} UB Batiqnd ajes9}e)};NW 

epnje aun ‘(¢00Z) APNIS JUSLINN /1OS AagjeA sesely4 
eB] leuajnos e1HjOay |p ulsseq Np uol}Oe p Uue}q 37 


‘JOANODUL/A 
e ‘/00Z Sue US BOUBIBJUOD YOJessey punos 
yeBnd-uiseg ei6j0e5 e| ap sioj e1Hs0ayH 9p jioujep 

3] SUBP S89USW SA}IAI}OS Sa] INS sesijeioeds souees 
aun asuiue e Epeued JUSW@UUOJIAUQ ‘“enbiuue Wg 
-9IQUIO|OD B] SP JUBWSULOIJIAUQ,| BP SJd}SIUILU 

3| Je EPEULD SUBSIO je SEYd9q ‘(BUO}IA) ajeyideo 
2] ap Ja JeANOOUBA PUL Np xneuoibhei sy}oL\sip so] 
‘JOSCI4-UOWIS S}ISJOAIUP,| DBAC SPl0D0e.p NSA ua 
jusWajediouud sssuaw jUualeja Sapnje seq ‘}oujep 
2] SUBP SJUBUILUE}UOD S80 ap SsauUOodSdNOsS seduNoS 
SEP SBAI}E|B1 SUOI}NGUJUOD Sep UOI}ENJeAS BUN 

yey e UO ‘(Senboud je seulajeq) Sue SeJeyiUUWeW 
$9] ZBYUOD SJUBUILUEJUOD S89 Bp SUO!}E1}]USOUOD 

S8UOj S9p UuOSIeJ UQ “SSIAINSUNOd aja JUO eIHJOSHD ap 
}lOJJap 9] SUeP SeWOgAjod sanbijAusudip siauje sep 
18 GOd Sap JIUSASp 9] Je WOdsue} 9] INS sepnyje seq 


‘SessaJejul sednos6h sap uoluUsjul,| & S|igSuCd ap 

}@ SuOIe}Ussed ap ‘UONEWIO} ap Sustjeye,p USAOW 
ne ayooidde 333989 ap uO!OWOJd e| Wey Issne e 

UO ‘YIIMSUNIG-NESANON Np syissaAiuy | Sp SeJeIAU 
SOP USIPEUED IN}}SU],| Jo ELI@QUED SP S}ISJBAIUN || 
DBAS JUBWA}UIO[UOD BJOGeIe aja SUNayle p e 
ayoojdde 3}980 ap uoHed|dde ua asiw e| nod aubi| 
US UONEWIOJ Bp auped uN ‘anbiuueWg-siquiojoD 
e| ap xneuoljeu soed xne ja ueHeueYO || 

ap ulsseq ne npuaje sje e aHeuuoj|iyUeUDS 

JD ‘ned ap ayyenb e] ap soueyjiaruns ap 

SOWS Ql JUOP “SBULOJ|IJUCYIS 9j}9 JUO SA}IS GE “GO0Z 
Ul ‘Nesp siNnod sap senbiujueq seyneunwWwod 

SEP BINJONI}s BE] BP UOHENJEAD,| INS BapuUoj 

}S@ ayooidde aed ‘anbyenbe awajsAsooe | 

ap a}uesS e| JanjeAsd nod uolbhei ej suep 

anbiyenbe soue\|ia/unsoig ap usipeues neasey np 
ayoojdde | dipusje e ja Jonbijdde e anuljuos e UD 


€? 


‘yeses4 seq 3] suep 
sjuabJewe SJUBUILUB}JUOD Bp BOUaS=aJd e| JeNnjeAs 

@ JUBSIA BOUR]|IO/UNS AP Jofoud UN,P aiped 9} 

suep abeuuoj|}UeYoS,p UN,p jalqo,| We JuaWAajebe 
e Jases4 Seg Np sjuanye saj je sulenjsa | 

suep nea ap ayijenb e7 ‘uoNoe,p ue|q ne adesb 
enbiuueg-esiquojoD ue nea,| ap syjenb e| ap 
9]04]U0D ap jeJepaj-jelouIAOJd Neasel ne seejnole 
918 U0 g JuOp ‘eiBi0ay ap ulsseq np suoljejs | © 
SIAINSINO }S98,S BOEUNS ap nea,| ap soue|ia/uns e7 


Z00Z s4ew te ne,nbsni sasijeas saiboidg 


‘yinsunod as ei6j0e5 ap ulsseg 9] 

SUEP SENDIWIOUODS je SajelNOS ‘Saje}USWISUUOIIAUS 
sainsew sep uoljseb e] Jasoljauue snod sauleuayed 
SEP SUSOUOD |IEACI} 9] ‘SW49} UOS e BAW }IOS Ue|d 
9] enb usig ‘epeued sojeY Je EpeueD SUeSsIO ja 
SOYdEd ‘|BJOW!| NP YysIes sa ‘anbiuuejpUg-siquiojog 
2] Sp JUBWAUUOIIAUZ,| Sp uajsiulw 9] Juae}e 
euwesboJd np 9j}9} Be] © SauusiueHio seq “ayIGeunp 
e| 18 SNbiUsIdS JUSLUSPUOJ e JaULOISIOap SNsseod0id 
un ‘uolynyjod eB] ap UuolJUSAsId e| ‘anbiuua}sASsoo8 
ayoodde | ‘sa}dwod ap uolj}Ippei e] : s}JUBAINS 
SINGJOSIIP Sediouid Saj INS 9pPUOJ e}e UL|g 37 


'(€00Z-8661) el6s0EeD ap 

ulsseq Np swaj}shsod9 | ap SAIj}EIU,| 9p Suped 9} 
suep ||dwoooe level} 9] INS aindde:s || ‘anbiuuejwg 
-8IQWO|OD | ap }Seno-pns 9 suep ‘eiHso0Eay ap 
uisseq np uolBas e| Suep JUSWSUUOIIAUA | Bp }e}9 || 
9p UOIEsOaWe| & 9I|IEACI} JUO INb ‘squleusped 
XNSBJQUIOU 8p JUeSSIUNS SAI}EIIU! SUN ele 
(800Z-€00Z) elB10a5 ap ulsseq np ule Pp Ue|d 27 


a1xajU0D 


elBl0ay ap ulsseg np uoloe,P UB/d Ge 'L 


‘uoieydiosid 

9p XNESAIU Sap UO!}EUEA eB] Sp UONe}USWBNe 

9UN je JIE] ap Sunyesadua} e| 9p uoNeyUswWHNe 

9UN x|9AeJ e SBQUUe CG ap snid jJuepuUad saii|ionoes 
SesUUOp Sap asAjeue auf ‘euUaIIa}OeG soURSSIOIO 
e| BSUOAes JUeAe Suna}oe} xnap ‘nea ap ajeqo\6 
einjesedwid} e| ep ajes9ue6 uoNejUeWBNne 9uN,p je 
ejueubejs nea.p ayijuenb apuei6 snd 9un,p uosies 
US SE}DSSUI.P Je Senbje,p aiquiou.np uoleyuswbne 
2UN,P }€}9 He} JUO Sa}NeUNWIWOD Sap SsejquuatW 
$9] ‘S8||SUUOI}IPe1} JO SaNbyUsIOS SsouessIeUUOD 
Sap UOISN e| & Nsij QuUOP e Jaloid 8D ‘sanbijewijo 
sjusUaHuUeYD Saj Je ajqejod nea,| ap ayijenb 

e| INS Jefosd UN,p BANE Ua asi e] IAINSJNod e 

UO “JOopeige 7] Np sajinul sayneunwiwos xnap sueg 


‘BIJEIDUOW B|JaYUde,| Ee UOqIeYD 3] Suep 
$99}09}EP Sunde US SeUUsAOLWW SUO!}EJ}]UBSDUOD 

sa] anb saenaje snjd sioj GZ aundJewW Ud SJINBUd} Sep 
Jualejussaid eyn| ap Seud ajjInoy ap due a] suep 
S8ABIe1d SUO]|IJUBYOS SUIEYSD ‘snjd aq “Sunde 9| 
je enbiueBio susijew eS] B4jJUS UOI}EJasI09 ByUeYOdUI! 
@uN YeAnodAEp e UO ‘soR| Sa} Jed sa}UsUUI|e sjuaNye 
So} SuUeG “eWUa}SASO99,| 8p StWJ98} Huo] e soueR||Ia/uNs 
2] SUAINSINOd Bp ANA us BaJOgeIP sje WeAe 

QPl|OS BOUdJEJeJ BP Bseq auN ‘gQOZz SueW ap siow 
Np uy e| YY ‘ewa}sAsooa | INS SindJewW Np yoeduu} | 

@ SJaI}ELW S99 BP UO!INIJUOD eB] JenjeAgs,p uye 

}@ ‘JSONO-PJON Np Sasio}We] Sa] Suep siZzUayoeY\ 
SANS NP S]USWIPSS Sa Je SJaI|INOY sjodap 

Sd] SUBP SWIOJ BS JO SINDIOW Ud UO!}e1JUBOUOD 

PB] JOUIWAa}Ep Bp UYe asiideujUS sje e SpNje sup 


g00z Siew pg ne,nbsnf sasijeai saiBolg 


‘xnee sep ebeved ap ajejuaulju0o 

aul] e| ap jseno,| e ‘usIPeUeD PJON 9] Suep 
anbiyenbe ajues ap Sunaj}edipul Sa| ja S819} SEP © 
UOeSIIIIN,| 94JUS SUO!}E}As SB] JaN|eEAS JNOd ajjayoe 
epues6 snjd e ajapow uN.p JI/as as ap ajqissod 
}S9 |I,Nb SsJUOWWSP JUO BYdJSYOEI Sp s}e}/NSBJ S87 
‘PION 8] SUBP BSONOP Nes ap syiIqesnp e| sWUeLeH 
Jnod uoljse6 ap sjijno sap sasogeja,p je sanbipsou 
xnea Sd} SUBP SjI}e|NWIND S}aye Sap sjines 

Sd] INS S8OURSSIEUUOD Sd] 94}1!0199e,p }ng unod 
pene jaloid 8D }SENO-PJON Np sesloj}we| Se} suep 
IUUBYEN 9p uoIHai eB] ap ja UOYNA Np senbipsou 
xnea sa| inod abeshed np ajjayoe,| e sanbijdde 
9}8 UO S|INaS Sap ja asuodsJ-asop saqinoo seq 


"S9]NEUNWIWOD Sa] SUBP SENASJ}Ua,p 
8 anbibojoiqosoiw asAjeue 9un,p ‘aun}ess}q!| e] ap 
SNABJ BUN,P ‘Valjaye UN,P Suped 9] SUP JNAeIS}eUNN 
np seyneunwiwod saj suep nea e& Ssal| Sawua|qoid 
xnediouud sap unajdwe,| luljap yleae uo ‘7007 Suew 
Op SIOLW NP Uj Ee] YY ‘Sa||}eUUOIPeI} Je SeNbyNUsIOS 
SBOULSSIEUUOD SAP UOISN) e] e Nal| auUOp e jalold 
3D ‘saenbijewijo sjusuUaHUeYS S9aj Je Bjqejod nea | 
9p ayyenb uns sopeiqe 7. np seyinul seyneunwiwos 
xnap suep soue|] aja e ajojid jaloud uA 


‘Juawassieye p sed yiene A.u | 

no soe| xne poddes Jed josije6ied np juswessieye 
un jue}Uuesaid soe] Sa] SuUep sayAydosDeW 

Sep SSSBWOIG e| 9p sJuepOdw! soUsIayIpP auN,p 
}e}9 je JUO SouleuILUI|JaId SasAjeUue Seq ‘senbienbe 
SOLUd}SASODE Sa] INS SaNbiyewI|D sjusUIaHUeYO 

SAP S}JOYO Sd} JO||IeAUNS Jo S@YDIBYOSI 

sap JoUaW INOd saulejOdwuNdJIO SeuloyeAasSqo 

Sap soe|d ud 94}}9W Ne} || Sajjanbsa} Uuojas 
‘anbijosy,) Suep enbiyewj9 JUsUUapHUeYO Np Joeduul | 


8p UOl}eENjeAZ,| 8p Senssi suoNepueWWODaL 
xne asuodei ue epeued np esuuops009 ainsew 
S13IW9Jd P| }le}U@Seid9l SA}IS S89 Bp UOI}eEaIO 

2] }JSENO-PJON NP sasliojWa] Sap eyeq-yOjneseg 
ap uolhel e| suep Jusweddojensp ne je yewIjO 

ne senp suojeqinysd xne apnyje| ajney ap soe; 
SEP S}IIGEJSUINA e| ap asAjeue_p jafoud uN.p aupeo 
8] SUBP BABI9BJ BP SA}IS SAP I|Ge}e © UO ‘suNayie EY 


“SenbiwweU} 

SUOIJEOYIPENS XNBP OBA JUBUUSYe UOI}E|NDII0 

8p sepoiied xnep seuue enbeyod jusjuasaud ja 
juaj96 xneea sas : SINO,| Sap 9e| pueIg Np snbijoiwip 
ainyeu e| USANODEP Issne juO SuNaydJayYo 

$8] ‘NeS,p SJNOD sap jiqep Np ja abieu e| 

ap ‘so0e|6 e| ap ‘s}uaA Sap sajed0} sanbiyjsueyoesed 
SEP UOISUBYSIGWOD sJNajjialW aun silwed jUuO 

Nes,| 9p JUBWdjNODa || INS anb Isule Jie,p ja inayeyo 
ap xnij Sa] NS sajeucibei seouessieuuod S27 
“xneuolbas s}e}NSas Sa] JapljeA unod ssasijijn sje 
JUO SB/EDO| S8||SUUO!}IPE1} SBOUBSSIEULIOD Sd} ‘ISU 
“SO}|PUUOI}IPEd} Jo SanbyWUsIoS SeoUeSsIeULOD SBP 
UOISNY e| INS eAnddes (}JSENQ-PJON Np sasioyW9 | 
$9] SueP ‘SINO,| Sp 9e| pueID) aiBseua,| e 

senojje sje6png saj ins }e senbipiou soe] sep nea | 
JNs sju@webHueyo sap s}joeduu! se] uns apnje sup 


“@lW9} Huo} e anbibojooe 

SOUBIIIB/AUNS 9UN,p S}e}/NSB1 Sa} JUeNbIUNWIWOD 

Ue }@ JUBUUOPJOOD Ua ‘JUeANOWOId US 

usIPeUeD PJON Np senbibojooe s}ueweHueyo s9j ins 
SSOURSSIEULOD $d} 34}101090e B ISUIe }IESIA UO ‘PON 
np seuleyneunwiwos sewsiuebo sap ja aydJaydeI ap 
S}N}SUI Sep ‘xNe}JUSLUSUJBANOH sewsiueBhio sap ules 
ne uoljnqujsip ep Suy xNe PION Np nea ap ayyenb 

e| INS januew uN,p sieduesy Us GZ je siej|Bue ua 
Sasie|dwaexe 00Z JewuUdUI e }1e}SISUOD || ‘JOPeige7 9] 
}@ EgoyUeW Np pou gj ‘}NAeuNN 92} ‘ISeNO-PsON Np 
SOO} | SB} ‘UOHNA 9d] JHEIANOD UOHeWOJU] SpUaI 
puke SNje}S Wa}SASOOF JO UOISIAOIY PUL BdI}DLJd JO 
Ayunwiwoy Buuoyiuoy jediHojooQ WSYYON jeloid 37 


'9'9 }8 9'g auJUa Hd UN je 

SPIGUN} sjqiey auN ‘Wd/S EL-g ap S}IANONPUOD 
BUN BJIP-e-}]S98,9 ‘aulejO Nes,p soussaid e| BJaAJ 

e nes| ap anbiwiys uoljisodwod ej ap esAjeue,7 
‘nes.| ap syyenb ej uns seauUOp ap sajquiasue 

SIO} BP 9}O9||OO | JS SABIl91 BP SOO}|q Sse} SUeP 

nea | ap sHeuuojjijUeYoS | ‘aueypJa}eS SUaGbeuw! | 

ap apie| e iNayoes Np anbiBojospAy uoyjenjera | 

yey WEA UO ‘/00Z SUeW LE Ny “suna}esHiw 
xneesio p suoijejndod saj ins je nea| ep syjUeNb e| 
}@ syIeNb ej ins (BUUaUOPesge|sUue 8}NOJ) 31}S8119} 
JOPLUOD Bjqgnop uN,p JUueWass!|gej}s,| ap joeduui | 

ins yuevOod yosloig pueearj, AemyBipH pue spuejer\ 


44 


JOopeige] 3] JU@WLUe}OU ‘PION Np Sawea}sAsoo98 
SOP SAIeI}IU,| BP Qupeo aj Suep SsoUeUY 9}e 
juO Nea e sjij}ejas syefoud sunaisnid ‘700Z-900Z UF 


Zooz ssew Lg ne,nbsni sasijeas saiBboig 


‘SajeJUSPINDO SanbiyiusIOs saibojopoujew 

}@ SOOUBSSIEULOD SAP 8 SA||SUUOI}IPEJ} Ja Saje90} 
SSOURSSIEUUOD Bp XxNeVSai SEP SsUuIqWOD UO!}esII!}N || 
JIOANOWOJd & Issne ayosayo Inb aseuljdiosipsayul 
anbyiusios aydoudde aun je ajqeunp 
juaWaddojenap np sediouud sa} jINS SAeNIUY 4 


‘Jopeige7 ne }@ DaqeNnhH np pPJON 92] Suep 
‘OUR}]UCO,| Bp Je Eqo}UeY] NP Psou Np saJ98} sasseq 
$9] SUBP ‘}NAeUNN Ne ‘}SeNO-PJON Np seiopwe | 
S98] Suep ‘UOYNA Ne JUSsWWWe}OU ‘UsIDeUeD 

PJON 9] Suep Senbiji}UsIOs SeoUeSSIEUUOD 

Sap ja Sayioeded sap jUsWSDJOJUSJ BP SUIOSaq xne 
juepuodai sjefoud sap issne yeAndde sanjeipul4 
‘Senbipiou sawajsAsooe sap seouepus} Sep 

}2 }€}98,| 9p B}dwod pua INnb PJON Np souejjiasuns 
ap nessa un.p paid uns esiw e| je SeduNnOssea/ sep 
UOI}E}IO|AX9,| © SBal| SS}PIAIJOe Sap UuONSseb sunayjiow 
aun jUueSIOAeY S]efoid Sap ‘s}ueUIWe}UOD xne 
SOAI}E|91 Sejedo] SUOI}EdND90aId Sa} INS ByoIeYyosI 
e| JIOANOWOJd & ja SENbi}ewIjo s}uswWeHueYo 

xne sawaj}sAsooe sep uoljejdepe | ja sanbiyewijo 
sjuawebHueyo sap sjoedul sj 34}!BuUU0S 

XNSIW & JUBSIA UOI}EJOGe||OO ap sjefoud sap 
weAndde sanijeiiul. €00zZ ue sue buld ap yepuew 
puodes UN INOd sa|sANOUsI 9}98 © 8 BGG] US 
B80UR| Je BE PION NP Sewaj}sAsoo9 sap sAI}eI}IUJ J 


a}xa]U09 


pJoN np sawajsX{sove sap anieliiul p's’ L 


*« JOUBANS aye JeaIH 

e HBunjey » sajnyul J00Z ap sjeuoNeUIg soUsIajUOd 
e| JUeSWLUR}OU ‘SelsiuedsW Je xNeasal Sineisnjd 

ap asiweasjua,| Jed soe] sap unoeyd INS senbylusios 
S8SUUOP $98}UB9BI SN|d sa] VsNyip JUO Je SBYDIEYOSI 
Sap anjyOaya jUO Souleusped sawsiueBio sa ‘oe| 
anbeys suep sanbibojooe suojepeibep sap sasneo 
Sd] INS Je S}ID0U S}UeNI|Od Sap sjaya Sa} Je WIUaASpP 

3] INS SaNnbyUsIOS SBOUESSfEULOD Sa} 31}/OJD0Ne INO 


SOB] SPUBID SB} INS SBYdJBYOSJ Sp BjeUONeUISzUI 
uoleloossy,| 8P 6OOTZT BP SoussajJUOd e| ap 

ajeioeds 80ueas 9UN,P UOISEBDDO | e BYDJaYoeJ Bp 
S}E}|NSBJ SuN|| Ja}USS8Jd Bp a}deo0e jUO s}UuedIOIed 
SOENDYNUDIOS SB} ‘B8P@OU0S BOuUeIIIe/UNS ap 

psOooe | Sp suped 9] sueq ‘SeueIJN) ap je SaUIxOIp ap 
a0uesead e| Ja}Oa}ap Nod seasAjeue e Sa] UO ja SajO 


Lc 


SO]IS SEP SUEP S]JUSWIPES ap SeyJOsed Sap anejaud 

e uo ‘snid aq ‘sjuebiewe senbiwiyo s}inposd sap 

}@ senbiwiyd sjinpoud xneeanou ap yuop ‘senbiuebso 
SESOAWOD XNBIQWIOU Sp UO!}E4JUSOUOD | JOUILUIA}9P 
Jnod sasfjeue je xnaijiu SISAIP SUeP Sasol 

9] OUOP JUO SUO]|I}JUBYDS Saq ‘de| 8] SUeP S]ueseid 
(20€1} Op }e}a,| Ee SenbiueHio seoueysqns) senbiwiyo 
Sinpoid sap UOI}ESUS}OeIeS e| JosO!|awe PETE} |! ‘Nl 
SsWaIXNep UF “Sal||IaNd81 S89UUOP SEP 9}I|IGesedWOD 
eB] JUe1eB Jnod swwesboJd np JuswWsaouUe| 

9] JUBA SOJOGEIe 9}9 JUO SASI|/ELUIOU Se|OD0}O/d 

SOq ‘SeJIEIPSUa}UI SeUusiUeHIO Sap je sinajepsid 
suossiod sjijed sap ‘uojouRjd np senji}suoo 
enbiudo neeses Np eyoues} e| 9p SuUO}|I}JUeYDS Sep 
JaAgjeid ap ue aye} apuesB }e B}Ked ap xnesjeq 

US SAJBISIOIN SASNSjIQWOU sp je} e UO ‘SelusiueH0 
sunaisnid juaiedioied ajjanbe| e uoljesadooo 

OP SAIENIU! 990 Sp suped 9] Sueq “suOSssiod 

ep uonejndod e| ins ul|jsep 80 ap SsouaNnbesuo] 

sap je auiejuswI|e Su!eYo e| Suep SuOSsIOd 

Sa] anb seq snid senyis sewsiuebso sap uljoap 

Np uoisusyssdwiod sinajjiewW aun suenboe puoge,.p 
PECs || “UOIN} DE] B] JUBYONO} SewWajqoid xnediouid 
xnep saj Ja|Heu ap sodsOYa JNOUNS jsa.S UO ‘aeyadU09 
SOUBI|ISAUNS B] PUJVOUOD INb 8d US ‘/00Z UF 


soe] SpueId 

sap ulsseq Np awa}sASoda | JUBLISOUOD ONEJUO 
-epeued ploooy |@Anou np Zz exauue,| e asuodas 
ua Soe] SUI Sap soue||ia/suNs ap sowwesbold 
ses nuajulewW e eEpeueyd JUsWeUUOIIAUY 


‘neassini 3] SUEP S}JUBWUIPSS Sep UOI}N||Odap P| 

e apsdoid e Epeued JUSWASUUOIIAUZ ‘apnye a}je0 ap 
JOSJIP Je}NSS1 SWIWOD ‘O1e]UC,| Sp JUeSWSUUOIIAU || 
OP SJBJSIUILU 3] DAAC UOI}EJOQGe||O9 ua 

Aayin | neassins 3] suep God ap ebejsidap ap apnje 
UN anyeye e uO ‘snid aq ‘9007 Ue SesUs}OeIeD 
UOU Sa}IS SEP SUP //OD “F,p SuOI}esJUSDUOD Sap 
uolenjers,| 98Ae SIAINSINOd js9a,S SULY|-3}S SJBIAL 
e] suep S}UBWIPaS Sap UOH}eENjeAs,q ‘senbiuebo 
SJUCUIWEJUOD Ud Je XNe}eW US ‘S}USLUINU 

US SUOIJEJJUBOUOD Sa] asAjeue JUSWILUe}OU e 

UO ‘anbiujueq ayneuNnWWOd e| ap ajues e| Jenene 
Jnod jauuoi!ppe eHeuuoj|!jueYydS uN,p jalgo,| yey e 
0}UOJO] Bp HOd 97 ‘epeued np senbiwiyo sjinpoid 
sep uoljseb ap ue|q np ayoud aun juanyysuoo 
sesodwos ap sedf} xnap sag ‘seasoned sesodwos 
Sd] Je SoWOIg sjuesHnyIUB! sa} Jaljnomed us 
‘(SNUUODAJ JUBW9||eANOU) s}UsHieWe s}UeUILUe]UOD 
ap Je S}JUBUILUe}UOD XNeSsANOU Ap SuUO!}e1]UBDUOD 

Sd] JOUIWS}JEp Sp UYe (YsIUedS DJdIAU Jo UOBIdIN 
SJABY ‘OJUDIO] SP Od ‘ysyyoer aieq ‘|;EMUIOD 
‘UOIWEH SiAeY) SoUUOI}DaI|asS S}UedNdD0eId 
SJNB}OBS SBP SUEP SEN|eAd Je JUO S]UBWWIPES sap 


‘8002-2002 uy ‘soe] spueid sap sjuednoo0aJd 
SiN9}Oes $9] SUEP SIAINSJNOd 3sa,S BoUe||IE/UNS EF 


‘200z ulnl sz a) auBis 
9je & Soe] SpueId Sap Ulsseq Np aWaj}sAsod89 | 
JUBUI9OUOD OLEJUQ-epeueyD ploddy jeAnou uN 


g00z2 sueul pg ne,nbsnf sasijeas saiBoig 


JOMJON WiniuuUs]|!|A) 

SUF SB] NP 9007 SP BOUSIJBJUOD B| 8 GOO BP SIE} 
SPUBID Sap aWa}SASOD9 | Sp }e}9,| INS BDUSIaJUOD 

e] JUSWWej}OU ‘selusiuedewW Je xNeasel SInaisnid 

ap esilueJjUa,| Jed soe] Sap UNDeYO UNS Senby}UsIOS 
S8BUUOP Saj}UsdaI SNid sa] aSsNyIp je Seyoueyoas 

Sap Snjyoaye JUO Sasieusped SawsiueHo s9j ‘oe| 
anbeyo suep sanbibojooe suoijepeiBap sap sasneo 
S98] INS }@ S}1I90U SjJUeNI|Od sap s}jaye Sa] Je WIUSABp 

3] INS SeNbyIUSIOS S8OUBSSIEUUOD Sd] 34}/01DN8 INO 


‘(QUQ-UOINH JOpIOS Ja NeapuoY aieq ‘seweuU] DIAL 
‘PURI SIBIAU) BU 9e| Np seuieyoUd senbiydeiBoupAy 
suisseq sa] JNod ajeo0| uol}oe,p suejd ap je 

INawadnsg oe] 3] Suep jnu jelas Np uOHesSUOWEp 

ep swiwelboJY Np sJAneo usa asiw e| Jed JUusWLUe}OU 
‘Q]E90] S]]ayd9,| & S}ioou Ss}UeN||Od sap UOIIONpa e| 
jeAndde,.p uye ‘soueBipul seoedse,p juaweassi|qe}el 
ne.nb isuie jelyiqey,| ap uoNosjo/d e| e Je UOI}EAISSUOD 
eB] © ‘uoljeinejsai eB] © JUeNGINJUOD Ud URId Np aJANeo 
US ASILU EB] SyI/IJ JUO SasJIeusHed sa] ‘2007 & ZOOZ 8A 
soe] SpUBID Sap sujsnoejued juUsSWeHeUsWe_p Ueld 
ne saovodde 9}9 }UO ONeJUO Je BU ‘UOINH ‘uneuedns 
SOB] $9] JUCUIBDUOD INO! e Sasi Sap ‘9QQ0Z |Ae UF 


‘900Z UP BIAINSuNnod }sa,s ‘INaUadNs 9e| 

np ulsseq 3| Suep GQOZ US sodeR\d Ud BSI ‘(SalI}dau 
Je Suaiqiydwe) sunejojediay,| ap souejjiasuns 

e| INS sjO|Id apnje au “sunaaju!l sanbiydou} xnesaiu 
sep selusiuebio sa] INS sajuessiyeAus saoedsea sap 
BOUSpPIOUI!,| BIPUSIGWOD xNeIlW Sp UOISeD9O | Ne issne 
UO S|] ‘euUOP Sspoued swewW e| JNOd suuUO}|!}UeYdS 
NdI|ILU 8] SUBP SUO!}E1JUSDUOD Sa] JaUILUeXS Nd Isule 
jUO SenbyuUa!Ns Sa ‘s}UeHiewe senbiwiyo syinpoid 
Sap je Senbiwiyo sjyinpoud xneaAnou ap juop 
‘senbiuebsio sasodwod xneiquiou 8p uO!}es}UsdU0D 
e| JOUILUJa}Ep INOd sasAjeue sje JUO SUO]|I}JUBYDE S37 
‘auejusuUI|e SUEY ej] SUep SUOSSIOd Sa] SNOS SeNn}Is 
selusiuebso.p ja Suossiod 9p ‘sjuaen|ye je soe] sap 
S]JUSWIPSS Op ‘Nea_.p ‘UIE Pp SUO]|IJUBYDS Sap SAsdjeud 

© UO ‘900Z UP SIAINSJNOd jUuOS 9s (UBBIYOIY] De] 9} 
INS JUSIE1JUSDUOD 9S Siup-S}e} Se] enb sioje) SOOZ 
us epeued JU@WAeUUOLIAUW Jed aANeO UA Siw sjelold 
sap oyJofew e7 ‘9e] 89 Ins JuUeyOod Sued 

UN,p UOI}deduU0Dd e| ap sdIANES Ne esipedxe uNe| 

SILU JUO JO UOIINGIUJUOD INS} Ayo JUO Saule}yISJOAIUN 


Sap je SewsiuebHs0.p sauquiaw say uneuadns 

IL] 9| HeJS sjeuoeuig syoud e| ‘gO0z UZ ‘jeuojeuig 
$QNDEx9 s}IWOD uN Jed sAnoidde ajoAo uN UOjes 
‘Soe SPUBI Sep uN e JUeNbI|\dde.s ayodJayoai Sap ja 
SOURIIISAUNS SP SS}IAI]Oe Sajj9ANOu ap seuUe snbeyo 
aindde anijeijiul ayeo “azjsnoejued juswebeuswe p 
ue|d np jieAes] ap sednosb sa} sed siuap 

‘BJO UONEWIOJUI,P SUIOSaq xNe aipUuods ap 9}Ua} UO 
‘(€00Z Us IeSsa,| e asiwW) soe] SpUeID Sap sayaoquU0D 
SOUBI|IS/AUNS BP SAIEI}IUI| SBP Biped 3] sueq 


SOB] SPUBID Sd} SUBP SadIeWOUd sanbixo} 

ssouejsqns ap sabieyo je SuoljesjUsDU0D 

SEP Sd}jas0dws9} ja sajeijeds soouepus} 

S8p 3}dWOd pusdi INb ‘siup-s}e}y sep Aousby 

UOI}JO9}OJq JEJUSLUUOJIAUZ | DBAE UONEJOGE||OO 

ua jeuoNneulg swwesbod uN ‘senbueydsowje 
sjodep sap ainselw ap neaseay 3}: e 

‘sjuednoo0aJd Sinajoas S80 SUBP SBAI}O8109 

S81INSBW Bp SJANEO Ud aSIW e| 8p S9d0Ns 

3] JUaN|eAA INb ja ‘soe] xNe Sasjsnoesaju! 

S8IOA SAP SILOS Je S98du]Ue XNe SAAI}e}SI 

SS8DUBPUS} $9} JUB|eUBIS Je JUSINSeW INb 

‘JUusINeT-JUIES SANS Np je BieBeIN Je WOIJEG 

‘BIIE|D-BJUIES SOJSIAU SEP SdijSNde|J9yUu! 
S8IOA SAP souUR||IeAINS Bp SoWiWeIHoid sai e 

‘(epeued 

JUSWSUUOJIAUZ,P JUBUa]UIEW SAgjaJ ‘epeueD 

SUB3IO 8 SBYD9d SP SiOjasjne JUBASIaI 

‘suuweiBoid 39) epeued 9} JUSpiOg Inb 

soe] SpueId sujyenb sap saioud ja sunajepaid 

suossiod ap seoedsea sajediouiud sa} Zzauo 

Sjuaseid sjueHiewse Je SusioUe S}UBUILUe}UOO 

8p 9}JUeNb e| & SAlje|as SeOUePUD} Sa] ajeUBIS 

}@ auNsew Inb ‘soe spuesg sep s}ueUILUe}UOS 
Sep soue||is/~uns op euuweJbojd a] oe 

‘xnefue xneesAnou 

$8] BUIBO JO SSI|GEJA SBAIJOSIIP xNe s}ILUOJUOD 

ep suoddes sap jinpoid ‘nea,| ap ayijenb 

2] 8P SSOULPUD} Sd} Je Je}9,| INS UONEWOJUI | 

ap HUINOY IND ‘(2007-9007 UP OLE}UO }2 

Inauedns soe] Sa] INS exe) soe] SPUBID Sep 
SUSANO SOB] SSP soue|ia/uNS Bp suWeJHOJd 3] e 


: JUaINBY souRlie~uns ap 

sewweiboid $80 IWWeY SeNbIxo} sap ajeuoljeuiq 
aiBayesjS e| Suep je JUsWassiulesse p ued 

np sedinba saj sed ‘ayjsnoejued juswaebeuswe p 
ue|d np jieAes} ap sednoib saj Jed sauiao sulosaq 
xne aipuodai unod ‘jueweaJaljnoed snid ‘je soe7 
SpUBID Sep ulsseg NP awWa}sAsod—a | JUBUI@DUOD 
OURJUD-epeueD Puoooy,| suep SesduoUe 
sasouebixe xne auleysijes inod soe] spuely 

Sep siqwesue | suUep sdUe||I@/UNS Bp SewwesHold 
Sep UOIINDExea | IAINSINOd eB Epeued JUSWAUUOJIAUQ 


Oc 


‘sjuedno9008J/d Sinajoas Sap 9sjsi| e| ap 

Neassini d| JAsI}91 JIOANOd e& UOSej Bp ‘s}USsWIPes 
SOP UOIJEUILIE}JUOD Bp NeSAIU dj JAUIWA}ep 

Jnod (ysyyoer aieq e| ap juednodod0aJd Jna}o—as) 
psiquoejg neassini aj Suep saileulWIjaid xNeAes] Sep 
yey JUsWajeHa © UD ‘SeUIUe}UOD SNjd sa} suna}joes 
Sd] JO}PWIJap INOd (INaLadNS oe] Np psouU SBA e| UNS) 
ejnsuludd aiAey aj Je Aeg Japuny| 3p aiAey 3] Suep 
BBUBW dja B S]JUBWIPEs Sap asAjeue dun ‘epeued 
JUSWSBUUOIIAUD,P S}JUSWUIPES Sap UO!N||Odep 

ep suwebojd ne ualjnos uy ‘seejeuBbis ja saenjens 
9}8 JUO Senbiuebio s}UBUILWE}JUOD SaJ}Ne,p je Bjoujed 
ap seunqueocoJpAy,p ‘xnejew ep ‘s}usWUjNU Sp 

‘UJOD *F) 10D BIYDUBYOSF Pp seyyuenb seq ‘auey-ais 
SJSIAU EB] BP JUSLUIPSS Np UOI}eEsUEa}OBIe9 e| SldesjUS 
e uO ‘sajeuoljeuig Ssuolyednoo0e/d xne asuoda 

UF °200Z-900Z Ue SIAINSunod }sa.s soe] SpUueID 

sap sjuednoo08aJd sunajoas Sap soue|ia/uns e7 


Zo0z sieui pg ne,nbsnf sasijeas sasboig 


‘(Sajeuns Sauleyy Je UOI}eEJUSUUI|\Y ‘aunynoUby 

}@ ‘Saljaunjeu Sesseyoiy ‘JUeWISUUOIIAUQ) OU} ,|| 
BP SBJB}SIUILU SIOJ} aNb isule (epeuUeD SHOdsuel] 
8 ‘epeueyd SdeY ‘epeued sajjaunjeu sedinosseay 
‘epeuey ajues ‘epeued SUBSIO }98 S8YD98q 
‘epeued JUSWABULOIIAUQ ‘epeued aulejUsWI|eOIBy 
}@ ainyjnouBy) xnesepeay sawusiuebso je seJa}siuiw 
}das jusINBYy puodoVy,| ap SauieyeuBis sa} wwe, 


‘Soe SPUBID Sa] SUepP Nes | 
ap apenb e| e sHeIjS1 SiUP-s}e}Q—epeueD psoooy | 
8p NUSA US sUOI}eBbIIGO sas sI|\dWies ap epeued 

ne Jewuesd |! ‘UYU “Sa}AIOe Seunyny xne JueNb 
S9}JOUd Sd] }I]Ge}e Je SJUapsdesd Spode sap 
aJped 3] SUeP SasudsJjUSe Sa}IAI}Oe Sap ajinsunod 
B| OAS || “WUa}SASOD9,| Bp UOI}JEAI@SUOD 

9p }8 UO!}O9}O/d Bp ‘UOI}eINe}SaI Sp jIEAeL} 

IN| JOUUOPIOOD Je 19849d009 JUOA S}USWU@UJBANOB 
XNSP Sd] JUBLULUOD JUDEP PloddV, °Z00Z ep soe7 
SpUuBID Sap ulsseq Np swaj}sAsod¢e | JUBUIBOUOD 
OUPJUD-EPEURD PlOOOY,| 9p ‘JUSWIWaDaI SNid ‘je 
Z00Z ep soe] SpueJg Sep ulsseq Np aewejsAso_8 | 
JUBUIBOUOD OLIEJUD-Epeuey pPsoooy,| ap 

NUSA US OLE}]UO,| BP Sea}je0 Suep seaiHajU! B}9 JUO 
SasIeusLed XNeJapaj SSJB}SIUILU SAP SE}IAI}OR S37 


‘epeued JUSWSUUOIIAU,p 

soe] SPUueID Sep UIsseq Np awWa}sAso9e | 

INS SAENUl,| JUsUIWE}JOU ‘soe SPUBIg 

sep ulsseq np awa}sAsooe | ap uoNeune}sas 

Qp }@ UOI}OS}O/d ap ausyewW Us eEpeueDd Np 

|IEACJ} 8] SJUBLOdW! UCSej} ap JUSNNOS SWUWeIBOIY 
27] ‘S8|GeuNp seyneuNWWOd sap je sjues US 
SudsAO}ID SAP ‘UIES JUBLUBUUOJIAUS UN JIOANOWOJd 


61 


ap sjij9algo unod e Inb ‘jesapay eusiueb.o 
un 38 XNeJapej Sele}SiuIlW ydas asjUa NjOUCS 
yelweuaued un yse soe] spuesg sep suWeJBOld 37 


a}xe}U0D 


soe] spuel5 sap auwelbold €€'L 


‘alai}e00q e7 ep dabso 

ne sajnoap }se,s ajojid aseyd aun ‘iAinsunod 
sas ‘« dabed jeloud » 9] ajedde juewauNnWwWod 
snid ‘aAaney np jes0}!| 8] INS auleyNeuNWWOd 
UONUSAIE}U| JelOsJd 9] ‘2007-9007 US BjUeJG US SIV 


‘(juujUy jlanooe/oid/seuiUeIBoud/jes 91}U99 
jeo'objuaunejysuejd mmm) ajueyOodu! assieq 
@uUN NUUOD e sadueUl Je SiLUNOS Sjefold ep siquoU 


97] ‘UONUSAJaUI,P SeUOZ SiNB}| SUep SeNbIBo|O998 


UOl}euNe}Sa1 Bp ja UOI}Oe p Sue|d xne sal|aJ 

JUOS }@ SJIEWOUd UONUS/AISJUI,P S8UOZ S9}IWWOD SB] 
Jed sasijeas 3}a JUO G| JUOP ‘sjefoid g1 SIAN Ua 
aJJewW ap silwied e saule]NeUNWWOD SUO!}De19}uU| 
ouweibod 3} ‘9007-2002 eeuue,| JUBEING 


‘(e9'|sBo//:dyy) adiomed yuo A 
98gENH Np JuswWeUJaANOB np sunayesuasgo sijenb 
ye saioosse seusiueBio sido} ‘xnelepaj Sase}SIUILW 

SIOJ} ‘SeysseAiun Jdas */00Z a1G0}90 Gz 9] Nal| ne 
JUO UOIJEJSIUILUPE Pp |IBSUOD NesAnoU Np sodejd ua 
aSiW e| Je JUsINeT-JUIeES Np jeqo|B auiojesasqo,,| 

BP SAI}N}}SUOD ajes9UEH sajquiesse 


‘Seouu}edIpul Seoedse 

Sap IAINS 9] Je ‘sasaAed S98] SUBP NBS, ap ayenb e| 
ap je Sanbiune sjeyiqey sap Iains 9} ‘ajooube neji 
ue Nes.p SJNOD sap JuUsWIeHeUSWe | JUSLULUe}OU 
‘ounej e| e Sal| Sjefoud xneuqwou ap aiAneo ua 

Sil e UO ‘UlJUQ “BJdI||EAeE] Sp sieq e| Suep sajooube 
SJUCUILWE}UOD UD }8 S}USLUIJNU Ud ‘S}UBLUIPES 

ua syodde sap enbuojsiy,| ey € apnjye aun 

‘snid aq “‘Naljeayony SJdIAlU BE] PuUWOD ‘JUaINeF-jJUIeES 
np sjueniye spuei6 sep sinyonoqua|| e je eysSewe A 
SJZIAL Ge] SUBP JUSLULUeJOU ‘saplollsed sap IAins 

9] INS sjefoud sunaisnid asijeas © UG ‘sapionsed sa} 
Ins sajejuauWsuUOIAUsOIJBe SaWJOU ap UO!}e1Oge}9,p 
SJEUOI}JEU SAIEI}IUJ,| CE SNqiu}UOD JUSLUWE}OU eB 
epeued JUSWAUUOIIAUQ ‘800Z-Z00Z Ua SIAINSunod 
JUOS 9S aIN}NoWHe,| ap aulewop aj suep sjefosid seq 


"SHBANOD UOU SJNB}O8s Sd} 
JOUILWIEa}Ep Bp siluJad e Inb 90 ‘sajeyuUsweUIeANoOB 
uou suOl}esiviebo Sap je sjusWUaUJaANOb sap 
S@QUUOP ap Saeseq Sd] UNLULWOD UA SI isule Ee UO 
‘UOIJEAIOSUOD OP SelUSiUeHjO Sj D8Ae UOI}EJOGe||OO 
ua ‘Naqend ne sesHajoud sasie sap yesod un 


JaSSaip & SIO] SEP aIIIeAC1} EC UC ‘9}Ue}USLUd|dLUOO 
eB] INS JASILU SP Je SOINSOW Sa] JeSIUOWWeY.P Uye 
saylpow a}2 e enbibojose 9ayJH9ejul,| ap eyooidde4 


‘yuaune7-jules np 3e}9,| 
@ JUS@WULUeJOU SaAI}e|aJ S8QUUOpP ap UO!}ONpod 

2] Je UOH}ESIIIIN UOS JO}/IDeJ ap Ue Sedde UOS 
aJoljewe & UO Ja Nea, ap ayjenb e| ins seauuop 
ap eseq e| Jepl|Osuod e je sIGyeja e anuijUOCD e UD 


‘JUsINe7-JUIES Np jes.) ap IAINS suUWeIBOId 

Np s}ejjnseJ sa| JueJUBSaid SeseHINA UOI}eWO}UI.p 
pue}s uN,p sajejUsWeUIsANOB UOU suOTeEsiuebio 
Sap SUBP UOl}eE|NDIO US BsilW eB] IAINSuNod 

eB UO ‘UU ‘SUAlq-JUIES De] Np syijeas0981 saBesn 
Sap IAINS 9] JNOd IuINO} ajo JUsWajebe e anbiuyoe} 
}@ enbynuUsios WoOddns uN ‘eAnay np sebieq sep 
UOISOJ9,| INS anb sajuessiyerus sajejeHan sadedsa 
SAP IAINS 9] INS JUL} ‘SsIEPOUd UONUSAJAJUI,P S8UOZ 
SO}ILUOD SAP & JUSLULUBJOU ‘UOI}EWIOJ BP SBOUeaS 
Sep auUOp Issne eB UG ‘SS8SsULOP AP 9}9a]/09 ap apinb 
UN JUBSSILINOJ IN] US SeJUBSSIYeAUSD Saje}eHan 
seoedse sap Ivins ne Juadiomed inb sayiAoa||09 
$9] JIUS]NOS ap siwued e Jal|noed WOYS uA 


‘(WyY"s PeJOd/eWa}sAsods  IAINS/SJISIJOAIPOIG/Easeud 
juoiyoe uejd/eo ob QQOZAIS MMM) JuauNe7 yuUIeS 

Np }e}9,| SP IAINS DeganH-epeuey suWweJGHojd 

Np e1Aneo us asiw e| suep sebeHhuae saseusped 

$9] SNO} sdioived juo ajjenbe| e ‘Juasne7-jules 

np je}9,) ap jego/6 yesplog np asreulwi|e.d 

UOISJOA EB] SUBP S9}JUSLUNDON sje JUO JUSINeT-jUIeES 
Np jeja,| Suep Sa|qesuasqo sjueweHueyd seq 


‘JuaINe7-jUIeS UO!}Oe Pp Ue}q NP Ss}is 9] Ns syoye 
juaune7-juleS Np jeje] ap IAINS SwWWeIHoid Np 
UOISNYIP ap JalpUsjed a] SUeP NAVI jeje || PUILUOD 
‘UONJEWJOJUIP SAYS ap UOl}esed|id e] ap ana 

Ue JUBINET-JUIeS Np }e}9,| INS xne}UsWIdaUUOIIAUS 
Sineyeodipul sep unof e siw e uO ‘snjid 3q ‘UIOAes 9] 
Jnod suoydooue.y uoneloossy,| ap jeanuue seiHuco 
ne }@ S}siJUsIOS pueap, JO AjaIN0S eB] e ‘wa}sAsooy 
JOANY SOUBIME JS 9} UO BOUSIAJUOD JEUOI}EUIS}U] 
jJenuuy U}P7L Np aupeo 3] suep JUsWWe}OU 

‘SOSNYIP 9}9 JUO JUSINET-JUIeES NP }ej9,| Bp IAINS 
suweiboid np juejnoosp sanbyijUsIOS s}e}jNSes S87 


‘SjaUUOSJEd SUIOS AP Je SeNbijnedeweUd 

syinpoid sap anb isule |g} $3} ‘3JQgd se} e}dwioo 
ua Sud JUO S}UsWIPas xNe No nea ap syijenb 

2] © Sal] Soujoleued Sa} je ‘|EIAN|y UOSUOL} 3] SUeP 
9/€}9 1S98,S SeHJEq Sap UOISOIS,| Sp IAINS | ‘SuO] Seq 
‘saeshjeue sasjouuesed Sap 9jsi| e] e sSeoue}sqns 
S8||eANOU ap aj}nofe Issne e UC ‘ajeijeds 
BINUSANOD &| BUJBDUOD IND 3d Ua SadJO!|OWe Je 


SONUS}UIEW 9}9 JUO JUBINE7-JUIES NP j}e}9,| ap IAINS 
swwesHoid ne sayvosul EpeueDd JUSWSUUOIIAUA,p 
JUBADI9I IAINS BP SEPAIOE Sa} ‘SuNayie weg 


‘(jwyY's ZOQ0J6d/16d/\so/e0'06'098"0b mum) 
BLBIq-JUIES 9B] 8] SUeP SaNnbiujueg 

SBIQSUSAUI SAP je ‘Najayony je EySeWUEA 
sjueniye sap saunyonoque xne senbiueBbio 
SENDIXO} SAP ‘B410}11I9} NP UONednd90 | ap 
‘saBieqg sap uoIsold,| ap ‘(asoydsoud je aundJew) 
SINO7F-JUIES Oe] NP s}uUsWIPES Sep UO!}eUILUe}UOD 
eB] SBP IAINS 9] INS SBYyoY SesjNe,p yinpoud e 

UO je ‘INof e Sasiw aja JUO SaNnbibojoiq seounossau 
$9] JO NES) Bp SajUBSOAdWWOD Sa} INS UO!}EWOjU! Pp 
SEYOY SB] ‘SS}IAIOS}|OO Sap UOHedioed 

B] JOJOSNS Ap je SASIIIJN SJUSLUIPSS S29] Je Nes | 
INS SINSJESIPU! Sd] JBJOI}@We,P BNA US sasqIOWe 
9}8 ]UO SOAEeNIU! SuNnaisnid ‘jusuney-jUIeES 

Np 3€}98,| ap IAINS SwweGod Np sipes 9} sueq 


“BIUINOJ UOI}EJUSLUNDOP e| alodudde juo 
sjuedioived sa| je saoueas Sd] S9a}No} e sjsisse UO 
XNEDO| SEIPSL S87] ‘S}UBIAYIP SelusIuUeHIO COZ 
UOJIAUS JUBJUSSaide1 SsuUOSIJad ODE anbjenb 
SUIHE JUO SBI|Q “QOOT !eW 38 1007 aiquajdes 
3JJUB (INODUBD9 JO SSJSIAIY-SIOJ| ‘JEas}UO/ 
‘Aeuanbes ‘adsey ‘auejeyy ‘ysnowny ‘Aoes 
-|B10S ‘Oaqany ‘pjeyAayjeA ‘saj|-}]des ‘neawog 
-31eg) seulenyod saj|IA eznop suep sanyoaye 
9}8 & UOl}e]USSaId ET] ‘SaqeNnH Np suwi}Uew 
yodsuel} ap enbijzijod e| ja ajqeinp uoNebineu 
ap aibaj}eujs eB] INS JusIeyod suONe}Ueseid 

S87] ‘SY@P S8s Je SajUIes]UOD Sas ‘UONeBIAeU e| 
ep xnejusweuUUOIIAUS SeBbejUeAe Sa| Ja}UeSaId 
& JURSIA UOT}ESI|IGISUas ap jefoid UN paid JNs siw 
JUO JUaINeT-jUIeES Np dajjeA e| Bp Siluy say ‘snid 
3q ‘(pd y s}usWIPEs SaJa}U0 S}|ENH/SesJenip 
/suonesiqnd/jes 313u90/e9 ob ‘JusINey}sue|d MwwM) 
8002 eeuuUe,| ap jngep ne ssodap aja e 

jeuly WOddes 9] Je ‘Banjoaye sje e S}USLUIPES 
Sap syijenb e| ap uoenjens,| Inod sasa}0 sep 
UOISIASJ &| ‘UONeEHIAeU eB] Bp SuIeEWOP 3a] Sue 


‘JQ@UILUEXS E SBUIWE}UOD Senbijenbe 

S8}yIS SUIEYOOId Sap UOI}OBIes e| e PIBUBW 

IND UOIX8Yes BUN BOOZ-ZO0Z Ue JeDIOWe,p Uye 
SSUILWEJUOD SS}IS SBP UO!}EINe}Sai eB] ap Bsasij/ewWIOU 
eyoojidde aun.p sejuesodwos sa sebebap 

ap siuued e uoljeinej}sei ap sjafoid sios} seo ap 
IAINS 87] ‘sided yefoud UN.p xIOYO aj INod suoljdo 
$9] suluuexe e UO ‘(yYoRag Apues abeld) adsen 

ep od np uoljeineysai eB] BuUBOUOD INb 80 UW 


‘L002 9}9,| © SS Np 
24}$89} Je enbyyenbe uoesieyebands ap xnene.y 
ap uojesijess ej JusWajeBHe yesiIA UO “‘OLOZ JUBAe 


Sl 


SOUILUI|9 JB SBYDSSSe BJJ9 JUBIEASP S}USWIPes 
S8D ‘SPUIWE}JUOD S}UBWIPSS BP WW OOS p EP 
ebebeip ne /00z 9}9,| & apadqud e uo ‘jeaz}UOWy 
ap aulenyod 8auoz e| ap EQ] iney}oes 9] sueq 


‘B/EJUSWSUIBANOBH UONeqoidde p 

sepuewep sep sasodap ap uye paid uns siw aja 
siNajjie,p & INS}JOSUIP S}yiwWwOd UN ‘xnejUsWseWeANCH 
uou sauieuayed ap Juawebebusa | 18}101||0S 

9p je Jugune7-juIeS Np daHaju! UoNseBb e| ap 

S}IP JusWaJdOJd BJANEO Us BSilW e| e Japsoojd 

ap uye Sasinba sayejuUsuIaUeANOB suoleqoidde 
$9 11U9}qO pteAOASId UO ‘JUsINe7F-jUIeS 9} 

INS DaqeanH-epeueyD sjusjuy | ajndijs 3} suw0g 


8002 suew Lg ne,nbsni sasijeas saiBoig 


‘JuaINe7-JuIeS Np jeqo|h auloyeruasqo || 
ap jaloid ne sassaseju! SewisiueBhio sap ajquiesua | 
e ue|d 39 ajuased J8 6007-9007 SeuleYe,p UE} Np 

UOI}OepPss e| Bulls} e ‘IHielja ajus}Ua,| ap UONSEB 
SP S}ILUOD Np saiquisw sewsiuebio sap yednid e| 
OP SWUOJ ‘JUsINe7-jUIeES Np jeqojH suloyesruasqo,| ap 
JINBYJOSJIP S}WOd 37 ‘JUsINe7T-JUIeES Np awWa}sAsod=e | 
8p a]qeunp uolseb 3aun.p indde | e ‘seuleyisusaiun 

}@ xneloulAoid ‘xnesepe} Sselusiuebio.p nease 

UN,p JUSWIWe}OU JUBEUBAOJI ‘a\qisseo0e JUSWApIdel 
}@ 9}98|dWOd UONEWIOJU!,| SP IYO e ASIA JuaINe | 
-Jules np jego|6 aslojesuasqo,| ep ewiwebold 37 


“‘xneuolBas sunayjoe sap dane s}eUeUSLed 3p 

JO|OA JUeLOCUI UN,p IPOSse }js@a || “AUUa}SASOD9 }380 
Op INB|EA US SSILU BP NO UOI}EAIA@SUOD Bp $}eJNU0D 
sjaloid ap uolesoge|js,| & JaJOGe}|OO ap suyjeued 
JN9| ap Je@ JusINe7-juIeS Ne sal xnefue xne 
jei\6ajjoo np seunel sa] Jasijiqisues ap uye soue} 
9}9 © INEj}esI|IGoW Je UNWWOD jeloid 30 ‘« dafag 
jeloid » a] ajadde juswWaeUNWWOD ‘aAnay Np |eJ0}}I| 
9] INS SIIEJNEUNWIWOD UO!USAIE}U] © /OOZ-900Z Ue 
9|UeIq US SIW 9}e eB JIUSAe.p NSO jelojd aijne uN 


“BYAIJOS||OO NB] SUEP JUSLUSUUOIIAUS,| 8p UO!}O98}0/d 
ap SBJNSELU SEP JaINe}SuUI e Ja JaSOdoJd e JAa}IOU! SB} 
e ]@ ‘SOJDIAU S98] SUP Je JUBINe7]-JUIeES SANE 3] SUeP 
UONE}JUSWIPSS Bp Je UOISOJS,P S}daouU0d Sa} S}UBJUd 
xne SiJpUdIGWOD aie} & PESIA IND ‘aljiINoB ja ayjinoyy 
SWLWOD ‘seuNne! sep UO!}UPSJUI,| 2 JUSLUBULOIIAUA | 

ap INSAe} US UNDER Pp Je UOI}e/UesqoO.p 

sjafoid Sap SiANeo Us Siw e a|jQ ‘seunel 

xne seuljsep sjefoud s}udJayIp aBuip je aau0 e 
epeueyd JUBWSUUOIIAUD,p duaydsolg e| ‘8}09 UOS 8q 


‘(jwuyyy |lanooe/soid/sewwesBhosd/jos 3u}U80 
jeo'ob yusiNe}sue|d wwm) UoUs/UEazU! Pp 

S8Uu0Z Suna] SuUep seNbibojooe uoHeine}sas 

ap je uOI}Oe.p sueld xne saijes JUOS Jo GuleyOUd 


ZL 


UONUSAJB}UI,P SUOZ SE}ILUOD SQ] Jed sesijeds 

938 JUO 6 JUOP ‘sjefoid 6] SJANeO Ud SJ}}eW Bp 
SILIAd & SAJIEJNEUNLUWOD SUO!}OeJa}U| JUSWUSOUEUIL 
ap ewwesbod 9] ‘7007-9002 SeuUe,| JUeING 


‘$9990U019J91086 SeaUuUOP Bp Yajsued} 

ne Jadiomed je ausiuebio un Jed sasiuebio 
9Q0UaJ9JUOD BUN eB aNbyiUaIOS UN JanBajep ‘sided 
sjeloud sap uns sedxa,p sine sap slua}qo nd e 
juaune7-]UIeS Ue} Np adinba,| ‘isuny ‘seusiuebso 
xne nuluod enbyijua!ds Je anbiuyos} ualjnos un 
aunsse juo ‘epeued JUsWOUUOIIAUY JUOP ‘JUaINeF] 
-JUIES UB|dg NP SAuIeEUSPed SAJa}SIUILW SJUBIAJIP S27 


‘JUBLUBUUOIIAUS | INS ORCI, SUIOLW 9] JUO INb 
$9||9O JOUUOI}OBIES ap je SAploised sep uo!}esi|}N,p 
senbijeld SaJUSJOYIP SEP SPOeCDIYS | JaN|eAS,p 
Siuued e senbuewnu sunayejnuis ap abesn | 

‘UU JUSWSEUUOIIAUS,| SUBP BOUaSdId IND] JS}IWU)| 
e JUeSIA Sanbijeid Sap JIOANOWOJd ap je JEN}I}Su!,_p 
Nq 8] Suep ‘89 Je ‘Sadue}Sqns seo ap OdsueJ} ap 
Sepow sea] }e SsulHuO| Jesiosid ap uye jOS a] Suep 
je nes) suep ‘e.| Suep Sepioijsed ap aouesaud 

2] ayuenb e uo ‘siodues4-jules aieq e| ap ineyjoes 
9] SUEG ‘EYSCWEA SISIAU BE] SBUILUOD JUsINe7-JUIeES 
np sjuaniye Suleysas ep sunyonoquua,| e nea|| 

ap syyjenb e| ap IAINs 9] JUaIe|GIO s}afoud sunaisnid 
‘sejoobe SayIAijoe,p supeo 3] Suep seploised 

sep abesn,| yieje epeued JUsWeUUOJIAUZ,p 
sIBaIAud UOIUSAJAJUI,P INB}Des 374 ‘SsajoobHe 
SO}IAIOe SEP JOeduI!,| ap UOI}ONpas oun siwed uO 
juaune7-jUuleS Ue|d Np saJieusped sa} Jed souew 
XNEACI} S}JUBJBYIP ‘oun}jnoube,| ap aulewop 9] sueq 


“SIAINSUNOd jUOS as SaAeI 

sJeq ap je (Isqqny EWIOJSOXOP) SEJAIND SJBI|EAQYO 
BP JUBWSBDUSWSSUA | }8 SyaIOWIe UONONpoJda e| 
‘single Jeg ‘Sseulewny sa}Aoe sa| sed seesiiBesy 
sefieq sap uoljeine}sa e| inod aulessao0eu 
UONEWJOJUI,| JUBIJUOD (jLU}Yy SEE 9LZ0L00Z 
/Z00Z/S9|dIWe/SeAiyoie/eo ob ‘jusune|jsue|d mum) 
juainey-JuleS np SeAu sap uoHeinejsel 

ap sey.| LO0Z Seuue,| ap jnqep ne goue7 
‘JuaINe7-JUuUIeS Np SeiJ9} Sesseq sa} Suep jeuOI}eU 
}949}U!_P SEPIWNY XNsi|IlU Sep UOIEUILUJS}ep 

e| nod aiHbojopoujew aun ja seauuOp ap aseq 
aun 1|Ge}9 ISsne e UE “JUsINe7-jUIeS Np sule|d 

e| ap suoibes se] suep UO!}eAI@SUOD Aap SsayOLd 
S9| JOUILUZJOP JO S}INOYIP US JUBWAT|aI]U9}Od 
xneasio,p suoijeindod sap sausieyoud 

sjeyiqey sj JeuBisap nd e epeued juswWaUUOIIAUZ 
‘anbibojose 9}146aju!,| sussdU0D INb 80 UW 


‘UOITEBIACN 39 SOA XNe syIGisssooy 
‘auleJNeUNWWOS UO!}ed!|\dwWy ‘anbiBbojo99 9}U6eyuy,.nb 


$|9} senbijdui UoleWSOUOD Ap SE}WOd seijNe,p 

DBAE JUBW}OI}JO JUBIOGEI|OO ud ja ‘OaganH-epeueyd 
9]U9}UJ,| 8P NSS! OLOZ-SO0OZ eIGesnp juswaddojensp 
un Jnod juaine7-jules Uue|g Np uolseb ap syiw0g 

ne juswaeljnBas juediomed usa ‘juesneq-jules np 
J€}9,| BP IAING UOHELSOUOD Ap s}IWOD 9] JUepIsaid 
ue Sajne ajue ‘JUdINe7T-]UIeES NP }e}98,| ap SAljONpod 
}@ SAOe USE} Bp a}dwWod supuas e SNuljUOD 

e xnejUusweuUJeAno6 uou je xnejUsWeUIeANOH 
SINS}JEJOGe||OO ap je Saseuaped ap neesal 37 


‘oEegEeNnyH ne senbijenbe sawajsAsoos sap je nea j 

ap ayyenb e] ap soueyjiazuns e] ap aiuped 9] Suep 
$90J9UEH UOI}EWOJUI,| Bp Je S8QuUOP Sep UOl}sab e| 
anb isuie Juaine7-Jules Np s}]usWIpes sap aituIy90eb 
e| INS SesuuOp xne subl| Ue S800] Guoljeuue C UO 


“(wyyy SEeYoy/Sunayesipul Seyoy 
/suoneaijqnds|ses/sqo |s/eo’ob"juasnejjsue|d mum) 
juaiNe7F-JUIeES Np anbiwiyo a4Hejul,| ns sesuuop 
$9]U80981 Snid sa] ajJuesaid Issne e UO ‘9Q0Z ep Ssde7 
SPUBID Sap SelW9a}SASOD9 SAP }e}9,| INS BDUBIBJUOD 
e| 8p UOISBD90 | \Y ‘JUsUNe7-}UIeS UO!}Oe,p ULId 

NP GaNA ays 9] INS sealjqnd aja quo ‘Jueune7-jUIeES Np 
je}9,| INS xNeJUSWSUUOIIAUS SINSyeoIpuUl_p JNO! e asiw 
eB] ap JueYNsas ‘saenBuljigq UONEWIOJUI,P SBYDY XIS 


“BYIAI}OS SsiuJep ayeo JaAndde inod anjouod 9j8 

e QuUsIpeueD ajeneds souaby,| SeAe B}US}USa Sul 
‘UOI}OS}Ep9|9} &| 9p aple,| e a4l0}1149} NP uoedNd90 || 
anb Isule a1daiq-JUIES 9B] Np sji}e91001 sebesn soa] 
‘senbiyjueq seyneunwWoOd sa] ‘(Snuesseg sO) 
uesseg 9p noj np uoejusue | ‘Se}uessiyeAuS 
sejueld sa] ‘sepiuiny xnaijilu sa} ‘sana np sebieq 
SEP UOISOJ9,| ‘SJUBLUIPAS Sap Je Nea, ap syijenb 

2] JUBIEYDNO} SS}AIOe S98D ‘UsINeT-JUIeES Np }e}9 | 
ap IAINS DeqenH-epeueyd swwesboJd ne sayosu! 
BPeued JUSWISUUOJIAUZ,P JUBADIaJ BOU]|IOAUNS 

BP SE}IAIOe Sa]| Nod sasinbe sasAjeue sa} anjoaye 
ye BHeuuoj|ijUeYOS,p seuBedwed sap sue e UO 


‘SOpILUNY XNaijilu SINB| ap aloledns ap 
a}Jeu Spoed BUN NUUOD yO INb ‘auald-jJuleS Oe] Np 
Je |easJUOW Sp UOIHSJ e] ap Sundayjoas SuIeyaS nod 

jiye69u sunofno} Wesnewap ue|jiq 3} ‘SuIoWUeaN 
‘BSJOAUI! SJIOA ‘BSI|IGe}S }1e}9,S JUDINET-JUIeES 

Np ajquiesua,| Jnod sapiwiny xneijilu ap aidyedns 
ap syed ap suawOUsUd 9] anb sipue} ‘saulwie}UuoCo 
S]UBWIPES 9p UOH}E;NWINDVe | & ajqesaujNA 

SIOJ9}NO} WEINSWAp JaJOS ap SajI Sap jadiyoue | 

ap JNBJO9sS 87] OOL ‘d 06 BP Snid ap snulwip juo 
9Od Ue 8 SINDIaW US SJNBUd} S92] J8 ‘O/6| SeeuUe 
Sd] SINdap sauoljawe JUsUUSPUBIH S9a,S BdIq-}JUIES 
oe| NP s}UsWIpPas sep syjenb e7] ‘asneo ajediouid 
2] }IEJOS UB ‘GOOT 19 L002 e.}Ue SANSY Np yqEep 


np essney sun e senfBniuos ‘sioyudsoud ua inaue} 
eS 8p Je NES} Sp Ss}Ipiqun} e] asp uoNeyUsWBNe 
BUN ‘S007 & €00Z 8P 38 1002 © S6EL BP Sepoued 
$8] 343U9 sepeJHap jsa.s JUsINeF-JUIeES 3] SUeP 
nea, ap anbiwiyoooisAyd syyenb e| anb aijuow 

e JusINe7-JUIES Np je}9,| ap IAINS SuuWeIBoOJd 37 


‘anbyenbe awajshsooe 

}89 SP }€}9,| Sp IAINS Ne sajeyUsWeUISANOH 

uou suoljesiueBio.p saijoe uolediomed e| 

8p BOUeSSIEULOD SupUdid je JUBUNeF-JUIeES Np 
}€}9,| INS S}e}SUOD S}USsd91 SNid Sap JeWWOJUI_S 

Nd }UO XNBIOUIAOJ ja jeJBpaj SJUBLUSLIEANOB 
Sap je aNby!}UaIOS Nati Np ‘seyjediolunw 

ap ‘SaJiIeE]NeUNLWUWOD selusiueHi0,p JUeUsAOId 
sjuedioied 00Z UOJIAUS ‘UOISED90 3}}89 
yuauNe7-WUIeS Np }e}9,| Bp IAINg 9aqenD-epeued 
suweJHoid np s}e}Nsei s}usdei SNid sa} JasNyip 
8p SIWJed & ‘}JAJODIN & Nal ne e Inb ‘gqQz Jueuneq 
-JUIES SNOA-ZEpuUayY I\GQnd jeUUSaL} LUINJOJ 37 


‘aBebeip ne sajqenquyye uossiod np jeliqey,.p 
seed saj JanjeAs Jnod sunwiwos syooidde 

3un,p jJueWeddojansp ne snqijuod Ja DagenH 

ne sjuswWIpes sap uOlseBb ap 4i}e|s169| aupeo 

3| Jnof e jew ‘abebeip ap sajyianoe sap uoyeoyiuesd 
ep aijsiBes un pyqe}e eHebeip np ajeyusweuUOIIAUS 
UONEN|EA,p }@ UOeoyIUe|d ap syWOD 

37] ‘JUSWSUYUOD Bp ajnjja0 Sun Suep sedeRjd je 
900Z Ue SenBeJp sje UO SeUIWe}UOD S}USLUIPEaS 3p 
44 000 QI ‘SINOT-jUIeS SJBIAL e| Bp asNYyoNoquua,| e 
‘ISUIY “SeUILUB}JUOD SEeNbijenbe sajis ap uol}eunejsa 
ap siefoid sios} Nod enbiuyos} uaijnos 3] sunsse 

e abebeip np ajejuswWeuUOIIAUS UO!}ENjeAs,p 

}@ UOHeOyIUe|d Sp Ss}IWOD 9d] ‘s}usWIPaS 

SEP UOIJEUILUE}JUODAEP e] BUJBOUOI INb 30 UZ 


‘(jwuyy|s16/eo ob |ssaiBayesjs' wwm) juaine 7 

-JUIES NP UONESOUOD ap sajqe} sap je JusUeWUJEd 
S}IWOD Np JUsWASsI|ge}9,| JNOd JIUSA e Sadejs 

SEP JB}NOSIP Bp jo ‘S}IWOD Np JuaWaUUO!}OUOJ 

ap saj6ei sa] Je JepueW 9] JasioOoid ap 
‘\uasney-juUIeES Np sasHeju! UONSeB e| ap aJANeO US 
asi e| Nod snusjai SelusiuedaW Sa} Je Byoodde | 
JUBLISOUOD UONEWJOjJU!,| UNWWOD US 3J}JeW Bp 
siuued e ‘/00Z SJeW 9} 9} NaI] Na e Inb ‘aulosiAoud 
9}WOD Np aJjUOCDUSI SUdILUSJd BF ‘JUsINeT 

ules np seas6eju! uoNseb e| ap UuOHeuNe}suUl,| 
‘ajesaueb snjid uodej ap ‘Je aulosiAoid Jusuney 
-JUIES ByLWOD Np paid ins esiw e| seaAndde.p uye 
99919 9je e ‘EPeueD JUBWSULOIIAUZ,P Je DeqeNH 
Np SEY SEP }@ JUSWBUUOJIAUG | ap ‘ajqeunp 
jueWweddojsneq Np sJe}siulw Np sjeuuoIssajojd 

@p SsesodWwod ‘usi}NOs ap adinbs auN ‘ejue}uUy,| ap 
uoNseB ap syiwoD Np seiquisw sep JaBeis juaieyje 


QL 


janbne asiosiAoid JUeuNe7-jUIeES a}IWOD UN JUeaIO 
ua juaune7-JUIeS Np sesHajuU!I UONSeB e] ap aiAneo 
US SSILU BE} JABDIOWE,P NUSAUOD 9je Be |! ‘900Z UIN! Uy 


Zooz siew Le ne,nbsnf sasijeas saiboig 


‘(uqyy UoRseB 
/Sjuswepuoy/A| aeseud/jsd/6 suoquesusjul/wuq |s 
seo ob "Juaunejsuejd ww) Jugunez-jules np sasHeju! 
uoljse6 aun,p sul xne sdUeUJBANOB ap slsiuedew 
NesAnou uN,p soejd us ssi e| Sudajjua issne e 
UO ‘SUOHESI|IIN SAS JI|GQe}e1 ap ja Swa}sAsooe | 
JeiNe}Sas ap je JeHsjoid ap ‘Ja~uesuoo 

ap Ue SAINSSW ap UO!}E1Oge||OO US BJANEO US 
9SiW e}] SNuljUOd & UO ‘UBjg Np sdeje swaujenb 
B}J90 Bp sped 8] SUBG *GQOOZ suqwisAou Us BeUubis 
9}9 © OL0Z-GO0Z VEGENH-EPEUeD 9}US}UR,] 


‘JuaINe7T-jJUIES Np ajjoB np jse sjyiwias}xa | 

e nbsnf (ouejUOC,| }8 DEGENnH 9s} aujue d1sa}UOL 

eB] © anys) siodues4-jules oe] Np ‘sjuen\wye spuesb 
Sas Ja JUaINeT-JUIeES SANDY 9] JUSWAjedioud 
JUSYONO} SS}AIOC SB] “SSUIEJBAL SOPAIO9}|OO Sa} je 
xnNe}JUSsWeUJeANOB UoU salUsiUeB1O sa} ‘auleyOUd 
UONUSA9JUI_P S@UOZ SE}ILUOD Sa} ‘@YDIEYdeI 

BP S8J}JUSO Sd] ‘SSISUSAIUN Sa] ‘BAUd JINB}OesS 

9| sed Snusjnos ‘xnelouUIAOd ja jeJepej Ses8}SIUILY 
Sap S8USOUOD SOs xne soe1H s}esNUCd 

S}e]|NSB1 SBP NUS}qO e UO ‘8Q6| Sindap sioj $104} 
3|8Anoual 9j9 e INb ‘|euUaNbuinb uejd 30 ap aupeo 
3] sueq JUeINe7-]UIeES BANS Np swajsAso_s8 | 
Jainejsei e je Ja/uesaid e ‘saBajoid e JuesIA 
S8W9}SASOd9 Sa] INS DaGeNH-epeuey saijeljiul 
QuUN }Se JUBINET-JUIES UB], 9] ‘886| US BdUeT 


a}xa]Uu0D 


JUAINET-JUIES UB|d ZE'L 


‘uoneine}ysai ap 

uoioe.p sued sap aupeo 9] Suep saulejo9 UOISIOSp 
ap esd oun siwued e ajjanbe| ‘ajjo6 np pns 

2] SUEP SENjIS SauleNn}sea Sep enbibojooe sjues e| 
ap }e}8,| 8p UOISUBYSIdWOD sUNaEjjlewW SUN suUlesjUe 
e awwesboid 34 ‘nea ap ayyjenb e| JaulmUaj}ep 
inod ainyesadws} | ap je S}uaWwjNU Sap ‘snossip 
aueBAxo| ap asAjeue,p sul xne eHeuuojl|jUeYIe | 
anb isule suossiod ap sa0edsea sap ds}iSJaAIp 

e| Bp Je SOUBPUOGE | Bp UONeUIWWA}ap e| ‘SuOSssiOd 
SOP JUBDWAIQUIOUSP 9] BWWOD SE}IAIOe Sap e 
juediomed juainey-jules np ayjo6 np pns np uolbe 
e| 8p Sauleyneunwiwos sednoib 1Z janbnp apes 
3] Suep ‘auleyNeEUNWWOD aNnbijenbe souej|ia~uns 
ap swwesboid ne ajuiol jsa.s juainez-juleS 

np ayj06 np pns np ayiqeiA ej nod uoneoD e7 


SI 


‘S9119] SAP Sayoud SuaeN\se 

no sonop nea,p xneesa sa] Suep sayeJj}iu 

ap JUusWATJassins 9] Jalnoed ua ‘seayoued} 

$90 SUeP JUaWWAT|assini ap enbsi 9] suinpei 

e Janqujuod yeAnod sinayesuanind saj sed segeJs9 
sesyouel} Sap sij|led Np Dane JUSWA}!e1} 9] aNb 
aupuajua JUaiessie| nee,| ap senbiwiyo seyeudosd 
sap asAjeue.p Sauleullul|aid s}e}jNsel Seq 
"UOIJEUILULJUOD | JIUaAdId Bp « SUOdWe} SeUuOZ » 
Sep syioedeo e| JUaIeeWOIdWOD 3119} ap SeluWOd 
ap sdweud saj Suep sapioised ap sunajyesiaaind 
SOP JUBUBAOJd S8JJUSDUOD SJUSLUBjNODS Sd] IS 
9Ipnje JUO UOHEIDOssy JusWeHeueyy |e}USWUOIIAUZ 
Aeg enbeapeg e| je epeued JUsWOeUUOIIAU,p 
SanbyJUa!os SE] ‘PseNopy-8dUlq-Np-9]|,| VY 


‘uolbel e| nod anbibojo08e je JueuIped snjd uejd uN 
JBJOGEJE,P UE UONEWOJUI,| BP JI||eNda1 e SeuI}SEp 
sollqnd sJdaija}e P SJO] SO}|NSUOD 9}a JUDO SBeSssaJejul 
saimed sa| Ja S}JUepISes S87] ‘UOJEAY,P }Se-PuoU 

3] SUBP $9819} Sep je NeS,| ap UOH}esI|I}IN,p Sue|d sep 
iInepuojoid us asAjeue aun je anbyijuaIos apnje 
aun ‘xnee sap soue||ia~ins aun }OAsd Inb ued 
UN.p UOl}esOgeIP | © S|JIEACI] C UOJEAY,P }SO-PsOU 

np W1Wd np edinbsq ‘sue o¢ sindap sae} sap je 
nes ap uojesiiyn,p sue|d xnesanou ap jalgo,| ye} 
sed €.u |i Sie ‘Sapyoj snjd sa} wed jse BoUeSSIOIO 
B] JUOP Ja JOPesiqe-]8-3sAnNeN-318 | Bp seesiueqn 
snid sa} suoibai sap aun,| }Se UOJEAY,,P JS9-PsOU 97 


‘SOAW OP SJEINISLULUOD 9}/0998i EB] 8p SanbiwioUu0Ne 
S8EqWO}al SAP JE}IYOJd Sp xneoo} seAW 

ap sunayoed Q/ UOJIAUS & SiluJead © 9UOZ ayJe0 aN 
BJINUSANO,7 ‘s}uepuedspu! xNeloJeWULUOD SaALU Bp 
sinayoed xne ajqisseoce jeje ‘JUSWA]|SUUOI}IPeI} 
‘inb saAW Sep 3}j0081 ap ajueuOdw! auOZ 8uN.p 
y16e-s |! ‘ajeoo| ajjayos,| Y ‘sijodeuuy,| ep uisseg 
8] SUEP ‘JeOH AII,| ap INo}JNe seAW sap a}j09a1 ap 
QUOZ 9UN,P SBle}OSY OOZT UOJIAUS,P B||SULOI}I|PUOD 
BINUSANO,| Siad e& Senbsnjjow ap syo0}s 

sap je nea ap aHeuuoj|iyUeYyDS 7] ‘OSlOlY JOANY 
sijodeuuy uea|Dd Np auped 9] suep awajshsos8e | 
9p UOIJENjeAS,p SAIEelNUI| IAINSINOd e UO 
‘9SS09F-S||BANON Ua ‘si|odeuuy,| ap agjje e| sueq 


‘“anbiydesBoupAy ulsseq 9| j!euu0d anb sewejqoud 
XN BjED0| S}IAI}O9||O9 e| JUBSI|IGISUSS US Ja SJBIAU 
e| 9p ajues e| SwWJ9} Huo] e jueIIIe~uNs Ua ‘aneYe 
SJZIAL GE] BP NeEVsas Np JUSWISUUOLIAUA | INS 
SO}IAIOe Sep sjoeduul xne Janbeye.s ap jsa jeloid 
np jediouud j998/go,q ‘aneHe7 aaIAu e] ap nea | 
ep ebejannes ap jeloud un abulp e uonepuno4 
uoljoy |e}SeoD asouanig e| ‘Sainjnj suolesaueb 
$9| Jed anuljUuod Je Bjqeunp UOH}esI|I}N UOS SNb isule 
enbiydesbojpAy ulsseq np ajues e| sijuese6 unog 


“BACHE DIBIAU &] BP Neasai 9] }NO} Suep sajueJNOD 
SO}IAIIOe SEP JUOS BYUded e| Je SuN}jNoUbe | 
‘QUS}SB1OJ | ‘QluSslINO} 97 ‘seHbeanes seoedsa 
saujne je sajuRjd sasusnip e.nb isule sowojpeue 

}@ Bonop nes.p suossiod xne sae sjeyiqey 

SEP SIO SACHE] DPIAU e] Bp enbiydesHoupAy 
“UISSE 9] ‘B@SSODF-9/|SANON | ap }Sa-pns aj sueq 


g00z suew Le ne,nbsnf sasijeas saiboig 


‘SOPILUNY $819} SB] NO SJAI}SSs0} Seua}sAsOD8 

$8] SLUULUOD ‘aWWa}SsASO99,p adA} 9] Je S}USLUINU 

US SUO!}EJJUSOUOD Sa] 94}Ua,Nb Isure ‘senbijsswop 
no sajooube suy sap & JUaWWeOU ‘Se1ld} 

SEP UO!HESI|I]N,| }@ SJUBWWINU US SUO!}EJJUSDUOD 

S98] 94}US UO!}E|9LION BUN 9}sIx@ |I,Nb a4jyUOW JUO 
SOJIEUILUI|GId S}ejNSei S87] ‘ajqesuedsipu!l auaBAxo || 
ap nes sAud je JoW ap sanyie] Sep UOI}eJE4!|ONd 

eB] asneo inb sjuswjNU US JUBWAaSSIYOUS,p 
awejqoid un yeuuOd sulenjse, ‘anBeyuoyy BaiAu e| 
ap asleNj}sa,| ap ajesueh ajues e] 9p SadUeSSIeUUOD 
Sas JIPUoJosdde nod adue||ie~uns ap SsuWWeJBoud uN 
aBuip © ‘p}] uOeloossy jeJUeWUOJIAUG JSeeujNoS 
e| ‘sejuspedeid seeuUe XNEp sep sunod ny 


‘200Z SJCW 9] 9} ‘JUBWaUIBANOB ap sapsO S10} 

SEP JUBUBAOId Sue||OP Sp SUOI||IL Og ap JUsWe.UeUY 
np sououue | Suep 9} ajo’ uN anol e uyor jules 

8P WiWd 27 ‘uUOr Jules 8p Hod np ebeAoyeu 

3| JaAndde nod 9}1AI}99}}09 e] JIUN,P INS}EpuUoO} Je 
Jaiuasid JepuewW UOS ||\dWuas e UYOP JUIeS 8p WWWd 97 


"nea ue SedjNOSSa Sas Jansaseid 

je JaBajoud inod sauedaid xnaiw jse ajed0| 
SPAI}DSJOO e| ‘A@ydosjsejeo aun,p So} Jae0e|dep as 
JUBANSd S}UBUIWE}UOD So] JUOP BudiUeW e| XNdILU 
JUBSSIEUUOD UF ‘SjlD0U SelUsiUeHIO Je Seoue}sqns 
$9] JUSJUNIdWA_Nb Saj|janjUsAEs SSIOA Sa} JaN|eAd 
Jnod je |aljUa}od jaleu UN,P NO JUsWAaSJaASP UN,P 
uonebedoid e| sIOAdId JNod sdejNs ap s}ueinod 
Sd] INS S89ULOP Sap JIUS}qO,p jaljueSSe NUsASp 
}eyP |! ‘Nu99e Juels,S WY JequuNH e suu}WeW Dye} 
37] ‘Wy JequUNH & sdeLNS ap s}UBINOD S29] BIPNe 
e uoleloossy |e}JUSWUOJIAUQ Wy JequUINH ey 


‘uojesg-de4y np js || 

suep SaJjeuunes xnea,p Sawa}SASOde XIS Bp sjues 
| Ja||Ie~UNS unod asij}nN aye © sadnoub seujne.p je 
uo}aig-deD NP W1Wd Np jeuuosied 9} Jed ssoqeja 
SdJIeEN}SO Sap ajyues e] Bp UONeNjeAS,p SwiWeIBOId 
UN ‘UdO}JeIg-deyd Np suleqin sjneuNnWWOD e| ap 
UlaS NE ‘s}USJEYIP S}e}a Sep SUP }UOS INb sonop 
ne€a,p SawuiajsASOd9 S10J} 9p sjues e| Jay|Ia@AuNs unod 
anbiyenbe soue\jiaAInsoiq ap uaipeued neasay 

Np ajoooj}oud np IAJas }S9,S UO ‘OuN}eu eB] ap 
UONEAIBSUOD B| SP Je JUSWBUUOIIAUS,| BP UOI}D9}O1d 


e| 8p sajqesuodseai sajedo| je sajeioulAoid 
‘S9/EJBpaj SayO}Ne xne s}uswWaeUBiesusaL 

$EP JIUINOJ NOd ajIjn aja e SuuWeIHOId 

8D ‘seujJewines xnea.p je sonop nesa.p ‘saijse1e} 
S8W9a}SASO09 SAp sdue\|Ia/uNs e| INOd sjueysixS 
eGeuuol|}UeYOS,p Sajodojo/d xne jadde jiesie} inb 
eeJHeju! souel|ie~uns ep suiwesbold un aiAneo ua 
SI © UO ‘UOJBIG-deD NP W1Vd Np apes 3a} suegq 


L00z Sdew Lge ne,nbsnf sasijeas saiboig 


‘Jeunjyeu yeyqey Je Sanbixo} ssouejsqns 
‘senbusudsouwje sjodap ‘aidoid nea : epeuen 

Np nee US S8D/INOSSa/ Sa] INS 107 e| ap uolyedi\dde 
ue jefoid ap sauobajeo sepues6 aujenb ap aupeo 

8| SUBP JeUUOSJAad Np JOSIP USsI}NOS Ne Je enbiyiUaIOs 
Je anbiuyos} esivedxea | e& ‘JUswWs.UeUI) Ne 

anqujuos eB epeuesd jJUusWAaUUOIIAUA ‘anbyUeNy,| ep 
SBdUIAOIJd asyeNb sa] SUBP SJANEO US SASIW 9}e JUO 
SO8WI}SASODS Sd] INS SPOXE SOAIEI}IU! S8s]Ne S10} 19 
‘W1Wd ne edisimed juo sawsiuebio aziasg ‘anbjueje 
epeuey np aijne|| e jnog uN,p sasaijoo SeuOZ 

sap je senbiudeiBoupAy suisseq sap sewa}sAsoo8 
Sd] JUBYONO} JUBWSUUOIIAUS,| e Je BIGeunp 
jusWeddojansp ne sai| Sewa}qoid sap 49|6as snod 
SJIEINEUNWIWWOD diyssapes| Ne sunodai ne e WIWd 

3| ‘UOI}EIeE|DEp ap Sepolied xNap sap synod ny (1 
-94244990=u'914=6ue}é dse }yjnejap/deoe/AyiunwiWwo0S 
/eo'06'08'su" | gem-oljuelje//:dyy) seua}sAsoo8 

Sd] INS sepuoj UONSeB ap sydojdde aun e soesH 
XNEJUSLUSUUOJIAUS S}E}/NSSJ SEP sjJpUIa}e_p ja 
s}1i0edeo e| Ja}uswWBbnep ‘s}jeueuayed sap 1383/9 

ap Jewed ‘| 661 sindap ‘inb sanbiyudesBoupAy 
SUISSE Sd] INS daxe aJIe}]NeEUNWILWOD 

UOIJEJOGE||OO ap SAIJel}IUI BUN 4SO (YWTVd) 

enbyueje jesoy] Np JUsWASsiUulesse p UL|d 37 


a}xa]U0D 
anbyuesje /es0}}I] NP JUBWASSIUIESSE,P UB}d L'E'L 


‘SeaulejO9 SUOISIOSp ap asid e| anb Isule 
Se0uUsedxe Pp je sjuswWaUBIasuas ap aHueyse || 
‘S}AI}8}|09 e| ap uOHedioped e| ‘eai6eju! 
SOUBIIIS/UNS | Ja SANbYNUSIOS SBOURSSIEULOD Sd} 
‘BAl}esedood soUeUJBANOB ap sawsiuedow sep 
‘S8BUUOPIOOD Ja SBSSiUOWWJeY SE}IAI}Oe Sap INS 
jueAndde s ua sajqeinsew sje}jnsai sap 11u9a}qo.p 
JUsyeued aWa}sASO99 || INS SeEexe SBAI}EI}IUI S87 


‘ONDIWIOUNDA S}IAI}I}EdWOD e| 

Jesiwijdo p je sejjaunyeu Sedunossea s9j JasOl}awe,p 
J@ Jasuesaid ap ‘suaipeued Sap syNdas e| 

}@ ajUesS ej JoOIaWe,p UYe Sajqio Selua}sAsooe 
Sep Ul@S Ne JUSWSUUOIIAUS,| Bp a}ijenb ap 

nesaiu jney snd 9] supulaye e JUuasiA epeueD 


vl 


JUBLUSUUOIIAUD,P BW9}SASOD9 | INS S8exe SBAIENIUI 
S9| ‘anbiwaysAsooe ayoojdde 3aun jue}dopy 


nea,| & 3a sonbiydesBoupAy 
suisseq xne Sdal| Sa}IAI}Oe 
: BW9}JSASOD9,| INS S9BxXe SBAI}EIIU] «EL 


‘jney snid seauuoiUsW sUOeIDObeu 
ap Salas xNep Sap UOIIN|OAS,| NDUaYe UO 
Sa|qissod xneJajyejiq spuoooe saujne xne seared seq 


"SO19I/EJUOISUBJ} XNES Sd| 
JNS soUspIOU! BUN jUO INb seAlosedsas sa}AOe 
SINB| BP SBSWUOjuU! JUOS as ja SUOT}EHI|GO 
SSJINE SB} SUIWEXS JUO S9I/F JIPUUSP |es9}e|Iq 
pioo0e | ap seouebixe xne JUSWaWIOJUOD 
‘800Z-Z00Z Ue SIO} xNap S$38eJ}UODUBJ JUOS BS 
sailed S87 : UOWNA-]SENO-PJON Np Saioywe| =e 
‘suoneinobeu saj inod saiidoidde 
S}I}O9[Go.p JUsWAaSsI|qe}9,| SUEP JSENO-PJON Np 
SOJIOWE | SEP JUSWUSWISANOB 9] JapinB e sisues 
penod aibsyess SyaD ‘suaaye p BUeas duN,p 
SSiwWeJjUa,| Jed ‘Jasa}UI,p Sadnoib s}usseyip 
d8Ae UOI}EJOGe||OO US ‘Nes ua SeduNossal 
sap uoljseb ep aibaj}esjs aun,p uol}esOge|9 | 
SlUdd4}US JUD JSENO-PJON Np sasioywe | 
sa] ‘suojeioobeu saj seAndde snod xnesaueb 
S]JUBWSUBIBSUS SAP JI||IBNDS1 CE SOUSWILWOD JUO 
sailed Sd : ISENO-PJON Np seuiojywe|—-eyaqyy oe 
“QUIQWIOD BDUSJEJ9J1 Bp JUsUUNDOP 
UN SJINpOJd 38 SUOISSNOSIP Sa} 19}|I9e4 
Jnod juswaj}UIO[uOd 98}Ns998J 9}e © }UB}|NSUOCD 
UN ‘senbiuyos} sewa|qojd sa} Ins JueLOd 
Sd||ENSUSLU SUOIUNSJ ap suped 9} SUeP ‘aauuUe | 
ep aied SuUOg BUN JUBpUad SUOISSNOSIp sa} 
IAINSINOd & UC : BYeq|\y—snbiuueWg-siquojoj se 


: xnea sap uonseb ap xneJajejig spioo0e 
Sd] JUBLIBDUOD SasijeaJ a}e@ JUO SaiHoid seq 


“LMN 94] 40y ABajeijS saoinosay Jajey 

B SPJEMO] ‘SIBJEAA UIBYLON ‘S8dIOA WeYLON 
|IEACI} Bp JUBWUNDOP 9a} Je WOdaY paysiajeEj Bly] Jo 
aje]S sAquoyjny sajejy UBMEYIJeEYSeS 92] ‘WewWwsS 
JajeM BulAr7 enbiuuewWg-siquiojoy e] ep nea | 
ap uonseb ap uejd 9| JusIeUsIdWIOD gQ0Z seuUe | 
ap Ingep ne 38 /QOZ Ua UON}deouUO0d UA JUSsIE}a 
inb No sjuepedeid siow sa} SueP SsoUdW JUBIeEAe 
SUOIJEJSIUILUPE SB] aNb SeAeljiUl Seq ‘xnNee Soa} 
JNS BOuUep!IoU! BUN Nd UO INb seuJeju! XxNee sap 
uolseb ap sayinijoe sap je s}uawaddojenap sep 
JE}O HE} JUO SUOIEI}SIUILUPe Sa| ‘A1ped-9}U9}UI || 
ap ajqejeaid siAe.p sasnejo sap NYSA ua sinba 
‘|IBSUOD NP SuOoIUNSJ Sep suNDeYD e sa}uasad 

« seuusiueBio sap syoddei » sap supeod 3] sueq 


el 


; ‘|aSUOD Np 
suloseq xne aipuodai Jnod Jnof e sil no aydope 
JUSWd|GWUIS SJE PeUNOd JODO Np Juswinsop 

9] IS JOWWOA INOd ‘(QINDD) JUeWeUUOIIAUS,| Bp 
SOJJSIUILU SOP USIPEUBD |IBSUOD Np sjqe|quies 
jeuoijyeu yefosd uN,p UOIjNDEex~e,| JUepUS}e 

ue susnole aje & |I@SUOD 9} JI|dw0d0e yWeAOneid 
anb nea ap eyijenb ap sajood0joJd ap je SewJOU 
Sp UOIEJOgeIa,p |IeEAeJ} 97] “SUOI}EJ}SIUILUpe So} 
SUED SIAINS JUOS INb ulIsseq Np xnee sap uo!jseb ap 
SNSSB8D0Jd $d] INS Je ‘|IBSUOD Np Sa}IAI}Oe Se] Suep 
}@ Woddel 9] Suep Saj}j@UUO!}IPe1] SOOUeSSIEUUOD 
sep uonesBbejul,| ins ‘senbiyewijo sj}uswabueyo 

sa| uns ‘anbujoajaqupAy aibiaus,| ap Je XNoeulwNnyiq 
sajqes Sep anuljUuOd UOH}eE}O|dx9,| ap sajqissod 
sjoedu sep uoljenjend,| ins Juswajediouid 
elsuod 600Z ep HOddes 87 ‘suoissnosip 

SOS SP }@ [IBSUOD NP 900Z EP enbibe}eJ}s 

ueld np ‘co0z ep Hoddei np sed e ‘600z EP 
anbijenbe awejsXksooa,/ ap je}98,/ ins yoddey np 
uolj}e}UaO,| e Juenb sasid 9}8 JUO SUOISIDap seq 


‘6002-8002 99!9198x9,| 
inod sannsid juos (juaSOdWOD 9] INb suO!}es}S!UILUpe 


$d] JO |IBSUOD 9] ‘p-e-°9) SuNaj}esiijN Sunjny xne 
Sajepow seaj JUeNbI|dxe s}usWUNDOp 9p UO!}esOgGe|a,p 
}@ uoleNnjens,p ‘iessa,| e Bsiw ap ‘uOIes1OgeIa,p 
SO}JAIOe Saujne.q ‘alzueyoe| Seq np jediouud seiq 
3| Je SOABIOSY Sap Oe] Puke’ 9] ‘SeAe|OSA Sap DJBIAL 
e| Jnod sajnpow xneannou ap ajnole je aiogeja e 

UO ja ‘eoSseqeuly je XIE BE] 9p SOJSIAL SEP eYEp 9] JO 
COSEGEUIY SJBIAL | ‘XIE BE] SP SJBIAI EB] JUPUIBOUOD 
JUBJSIXE BJaPOW Np Ssa}yUeSOdWOD sa} SUIqWIOD BE UO 
"EPEULD JUSLUSUUOIIAUZ JO OO[JS}E/\ SP S}PISIOAIU || 
‘ELO|V.| BP SHISJOAIUN),| BP SJE||OP OOO ZSL 

@P SUNWILUOD UO!}NqluyjUOD SUN e a0eJ6 ‘aizUeyoe/\ 
np ulsseq np enbibojospAy ajapow np uonesoge|ls || 
aied spues6h ua Sulws} e UO ‘souUe,| ap sINOD NY 


‘IBSUOD NP Sd}AI}Oe Sa|jaAnou xne saljejos 
UONEWJOJU!,| S@JJSIUILU XNe Ja}UaSeJd e JURSIA 
UOJUOWPA e UOIUNd BuN,pP anusa} e| JNOd ajqio 

Q}eP SWWOD BOOZ JailInf ap siow np xioud a}_— e 
‘SUOI}EI}SIUILUPe 
Sap ulas ne ulsseq 9] Suep SAa}AOe p 

jUsWWa|NOJEp Ne sjqejeaid siAe uN,p UOISSILWA,| e 
‘SOEWIOUA JUsWAa}NeY Sa}IAI}Oe Sa\j9Anou ap 
uoesijeoi e| nod sasiejuswuajddns seoinosseu 
SOP JIUB}GO,P SNA Ua |Ia@SUOD a} SUueP 
se9]uesesdes SuOl}edjsiulupe Sep seujsiuiw 

XN SILUNOS SAa}IAI}Oe.P SUB|d Sap NUSJUOD B|_—e 
‘BIZUBYOE|| SANA Np 

uisseq np enbiBojospAy ajapow np uoeeso e} oe 
‘6002 ep anbyenbe awiajshsoz9 | 

ap jej9,/ INS yoddey np uoljeyus0| e 


‘|IBSUOD Np sulosag xne Sal| JUSWALWI}U! JUOS 
inb nea,| ap syyenb e; JuUeuUIa@DUOD xNeuUOT}eU 
xnafus $a] INS JUBLISUUOJIAUS,| BP SOJ}SIUILY 
SEP USIPEUED |IBSUOD 9] Jed sudsdjUs |IeAeJ} 3] oe 
‘UWS YOY & Opus ayjNe uN suep 
yelwejas0as Np nesing np juewebeuswep aj e 


: SJUBAINS Sa] JUdIE}O 
SOJJUDDUSJ S89 Bp SIO] Sepsoge sjulod xnediouud 
S87] “UOJUOWPS & 8O0T JSHAd} Ud JO S}IUYMO}|9 A 
© /00Z SiquisAou usd ‘asJOYsUA e Z00Z [Ae ue 
BIIP-C-}S9,9 ‘SIOJ SIOJ} JUNI JSO,S |IBSUOD 97 


g00z sieul tg ne,nbsnf sasijeas saibolg 


‘uisseq np enbibojqupAy ajapow 3] SuWOd SaAI}eliuU! 
S9]JBANOU Bp BJANEO Ud ASIW e| }8 ‘Sue buld 

$3] SNO} anbiyenbe awsa}sAsoo9a | ap }e}9,| INS Woddes 
un.p uolesedaid e| anb sajja} sanbijaAo sayoe} 

sap uOH}esI|e9J &| ‘Sa||BUUOI}IPesJ} S8OUeSSIBUUOD XxNe 
SINODSJ B| J SQUO}YOO}Ne sajdned sa] 9eAe SUOI}E|aI 
SOINSI|I9lW Sp JUSWASSI|qe}9,| ‘JelUe}a0es Np 

}@ |IBSUOD Np sayAl}Oe sa] SUdWwoOD A ‘aiped-a}ue}UZ | 
SUEP Sa}IOSaud Sa}yAI}Oe Sajediouid sa] SuAneo 

US SJE Sp Ue SIAINS UOSeJ ap sasiejUswWajddns 
S8DJNOSSAI SAP JIUS}QO Wespney || j|anbsa| uojas 
SNSUBSUOD UN & Nua jSA |IBSUOD 97] ‘JaJO!|/awWe e 
SOUIELWOP Sa] JOpsOge_p JIjOSIGo,| suep GOOZ Uoddes 
np sajeijiul seubl) sapues6 sa} l\qeje je Seuleyoud 
xnalua sa] suluuajep e anbijenbe awajsfsoo9a, 

ap je}9,/ ins Loddey np inejosJIp a}iw0sd 37] 


‘Julod 89 INS JayIeEAeL] SBHheEyUeAeP 

}eASP |I,Nb NUUODAI e |IBSUOD 97 ‘SS}PAOe 

SOS SUBP SUO}YIOINE |SUUOI}IPeL} JIOAeS 9] 19169 UI 
Jnod aipusaid yWesnod jiasuod 3] anb saunsew 

Sd] JOUILUE}JEp ap Silued e Jal|E}e,7 ‘sulewop 

90 SUEP |IBSUOD NP SdAIjeljIUl Sep Suped 9] Suep 
seiHoid ap asouasqe | & SaAi}eja1 SUOI}eEdnd90eid 
xne aspuodai inod 99QZ 31qG0}90 Us BjNOJEp }sa.S 
S9]|SUUOI}IPEJ] SOOUBSSIEULOD Sd] INS JaIja}e UN 


‘yney snid seanbipul suoijemoobheu 
BP S8UBS XNBp Sap UOI}NJOAS,| NOUa}e JUO 
saiqissod xnesajeliq Spuod0e Sasjne xne saiped seq 


‘9007 939,| © ‘SIOj 
8UN S89JJUODUSI JUOS BS BIZUSYOe|\ Np ulsseq 
NP |IBSUOD Np ayljes esayeIGQ Psodde jnas ne 
soled Sa] : UOYNA-}SENO-PJON Np Ssauloywe}| 
‘anbipunf uojenjens,p Suy xne JSONO-pPJON 
Np Selo}e | Sep JUsLUUaWWEANOB ne siue/ed 
ey & | UO 39 SUOH}EIDOHSu sa] UNS 9}Ua}U9,p 
9|090}0/d UN,P SuleUILUI|aud UOISJ9A e| B6ipeu 
© UO : JSENO-PJON Np sesiojywwej—eyeqiy oe 


‘2002 Je!Auel Ue Jaljaye UN,p Sio] seyUasaid 
8}2 JUO S}e}|NSBJ Sa| Je ‘suOIeIOoHeu say} uns 
SO0Z BP SjUs}Ud,p BjODO}OJd Ne JUSWISWIOJUOD 
sjusWwaUBiesuas Sap I||IBNDa/ JUO Sa}xIWW 
j!EAe1} ap sednoibh saq ‘seuUe | 9}NO} JUepUad 
enbipoiied uodej ap suoissnosip sap Jauaw e 
@NuljUuOd B UOC : BYSeq|\y—enbiuueWg-siquojoy se 


: xnee sap uoyseb ap xneJayejiq spiocooe 
SO] JUBLUBOUOD Sasijeas aja JUO SaiHoud saq 


‘UONEWJOJUI_P }8 SNbayjorjqiq 

8p Sedi/ues Sas Jnod suoljdo sap esodoid je 

|IBSUOD Ne Sajijn s}yuswWeUBIasuUa ap djsi} suN 
8SSdJp e IND ‘UONEWUOJU!,| 8M S}IWIOO-SNOS UN e 

‘nea,| ap syyenb e| ap soueyjiasuns ap ausiyew 

US SJUBLUISUJBANOB sa] 34]US SBdUBJEYIP 

S8| JONJEAS & SOUSWWLUOD Be INb ‘nea, ap syijenb 
BP S8jOD0}OJd Je SSLWIOU SEP s}iwWiOo-sNoOs UN e 

‘ajepowW Jaiwsaid uNn.p jJuaweddojensp 

ap UuOl}ISOdoid 8uNn siwunos e Inb 

}8 sIZUeYOeYW Np jediouud seig 9] Je SeAe|OSy 

sap ‘eoseqeujy ‘xIed B| 8p SAJSIAL Sd] 

Jnod jiqep ap uoljejnwis ap auBaju! ajapow uN 

J99J9 Bp UYe SIND|L |leEAes} NP UOEN|eASs auN 
anyoaye e inb ‘aiBojoupAy,| ap s}yiwod-snos une 


: 2002-9002 ue sa}IWOo-snos 
$101} 9810 & |IBSUOD Np anbiuyos} eyiwos 37 


“xnejyUsWeUJeANOB 

S]UBUBWUJEd S8}iWOD xnep e uoljedioied ej enb 
Isule ‘UdIPeUueD JSEeNC,| SUeP xne}USsWSUUOIIAUS 
je SouleyNeuNWIWOD ‘seuo}Yyoo}Ne 

}eJ9}uUI,P sednoj6 sap sed 990 ‘« Ja}eAA BU} 

jo sigdsey » BjN}]UI LUINJOJ NeESaANoU UN,p sUuOIUNS 
seJaiweid xne uolediomed e| je ‘aizuayoey| 
Ja1zeB yaloig Np julofuod UBWeXd,p UOISSIWIWOD 
B| © SS}IAI}Oe Je Sa}|IGesuodsai Sap UOHe}UsSeid 
BUN ‘BSPIWLUOD JEepjoysyej}sijnyy spues 

10.) & uonedioped e| ‘eQ0Z ap aiZzuayoeW BANAL 
np uisseg np enbijenbe awejsf{soo0a,| ap je}9,/ 

ins poddey 3} suep snuajyuo0d sejo seBessaw sap 
oiqnd pues6h ne uoljediunwwod e| JuaIeusidWOo 
|IBSUOD NP UOHESI|IGQiISUaS ap SB}IAOe Seq 


‘senbiydesBoupAy suisseg sep ayoojdde 

eun juiod ne aiyjew Je ‘enbyenbe awajsAsoo9 || 
QP Ss}ISJBAIPO!G e| JeHajoid ‘sAed np aun}WNnoU 

e| }@ asiqejod nea.| suep sjuaesaid s}ueUIWWe}UOD 

$98] SuJIEUUOD ‘SeNbiIeWI|O s}uUsBWaHUeYO Sa| 31jU09 
JB}N| ‘|l@BSUOD NP SS}IANOe saj SUeP sajjauUOI}Ipel) 
senbibojoos seouessieUuUOd Sa} JasHaju! ‘uIsseg 
Np ajeseue6h souessieuuod sunajjiewW uN JUeNnboe 


cl 


: SJUBAINS S}I}0elqo Sa] UNS exe jee |eUUaNbUINb 
ueld 9] ‘uisseq Np ajjayos,| e Sudije}UO.YSUeL} 
Sewa|qoid xis BupNnosai e JURSIA ‘900Z JeAIU,| 
JUBINP aiiqnd sje e |iasuoD Np anbiba}eJjs uejd 37 


‘Sepnyeinbul sep JUSABjNOS sajjIA sepueIB 

$9] JOJUSWI|e INOd je sjauyjsnpul sjefoid sasjne,p 

Je sanbujoajeoipAy sulo~uaseas Sa} Jnod ‘xneulwnyig 
sajges sap uoleyojdxa,p sjefoid sa} inod 

nea.p aHbeyo0}s 9] 8 }euJol 97 JUOWR US Nea p 
@Hey00}s np je yesJeJ NP soUSp!IOUI,| Je SenbyeWwIjO 
sjuswWebHueyo sa] ‘Nnes,| sp Nesaiu seq dj 34]uUe 
3|qissod ual] Np sjainbul sjip juOS as ISeNO-PJON 
Np Saulo}e | SB] SUP jEAS Ua Je SUISSeq-SNOS Sap 
suoibel sap sjueyiqey seq ‘enbiew aje e uoNSsenb 
e| JNOd o1\GNd np jeJejul,| Je ‘@Ssaiayoss e] ap 
asneo e JuoWwalqe|quasieln ‘seg juswajebe jualeje 
nea.p xnesaiu seq ‘seq JUSWAW}X9 S}igap sap 
NUUOD JUO S8ABIOSY Sap jd XIE B| ap ‘eoseqeuly 
SOJBIAU S38] ‘QON7T SUWO}NE,| }9 9}9,| JUBPUSd 


"S81IO}1LJ8} NO SBdUIAOIJd Sa] 

SUEP JUB/NOJEp Bs SA}IAI}Oe Sep enbsio} ajqeyesid 
SIA UN JIUB}qO,p |IBSUOD Np uloseq np je suolNsenb 
$90 19/691 © JUBSIA SOAEel}IUI Sep suleyeHpng 
SOUSPIOUI,| Sp B}NOSIp Issne e UC ‘uISseq 

np nea} ep uoyseb ap saeweajqojd xne juenb 

ajqnd np suoiednos0eid sap JayndsIp e ja ‘|IaSuoD 
Np ulas ne sajjeuuolpIpes] SeoueSsieUUOD Sap 
uoesiijn,| JueyUawWHne Us no} ‘xneJayeyiIg Spiod0e 
SIN}JNJ Sep BNA us ulsseq Np anbiBojospAy sjepouw 
un inod seouebixe s9j sIj\Gele & ‘600Z ap anbijenbe 
aWa}SASOI9,/ ap je}9,/ INS UOddey Np uoljeyUsuO | 
ap Japloap e ‘|IaSUuOD 9] JNOd anbibeyesys Uueld 9} 
JOABYOE & JUSIE}JSISUOD 31}UODUSI B| 9p xNediouud 
SpI}OBIGO S87 “aylUAMOIIAA & ‘9OOZ 94G0}90 

ua ‘aeuUe | JUBPUS SIOJ BUN IUNSI }SA_S |IBSUOD 37 


Zooz sieu pg ne,nbsn/[ sasijeas saiboig 


‘(fJuswajnes siejHue ua] eo'qqull MMM) d}is Np 
SdUBUa}UIEW Bp SelUajqojd ap UOSIes US ‘800Z-/00Z 
US BUIJDSP B S}IS 9] INS SNUS}UOD UONEWOJU! | 

ap syyenjoe | ‘uepuseday ‘sajqeabieyosja} suoddei 
Sap je SBUeO Sap ‘senbiunwwod sep juswWWe}OU 
‘ulsseq Np 8jqwesua,| ap nea,| INS UOI}EWIOj}U! | 

ap aqnd ne aiyo jiasuoD Np gen ajis 37 


‘|IBSUOD NP Sa}PANOe sa} 9196 Je asiueBio ‘ayiuejd 
‘EPBUBD JUBWABUUOJIAUD,P PJON NP je Sauieig sap 
uoiba ej sed ayonequad ‘JeUe}JaIDeS Np jIjNDEexe 
INBIJIP 97] JeUUOI}OUOJ URI 9B} INS |IaBSUOD 9} 
JaAndde juaia inb ‘(aizuayoeyy SANSy Np ulsseq np 
81JUB9 NP Said) JSENO-PJON NP saulojwe| so; suep 
‘uyIluS YOY e JeUe}BIDeS Np Nesing np uoNeyojdxe | 
}@ |@UUOSIJEd Ud UO!}e}OpP e| ‘ajdwexe Jed ‘JUsYoNO} 


LL 


sebeyed sinoo seq ‘saiyed sa] aujue yuewajebe 
seebeyed juos sajjanbse| ‘|Iasuod np sesusdep 
sap uolseb e| ap sy|iIqesuodsai ej e epeueD 
JUSWSUUOJIAUZ ‘eiped-9}U9}U,| 2 JUSLUSLUJOJUDD 


‘seuo}Yyoojne sewusiuebso 
s9| Jed SuWWOU ‘aUO}YOO}NY UN je Nea,| ap uO!}sebH 
OP JEUO}L9} No jeloulAod ausiuebso,| ap siquusw 
un JIOAeS e ‘uISSeq 8] SUeP SesN}Is SUOIeJ}SIUIpe 

build sep auNdeUD ap sjue}Uasssda/ xNap ap je 
‘eEpeUueD 9]URS AP je PJON NP je SeuUaIpU! SoUIeYY 
Sep sJa}siulw Np ‘epeued JUsWAUUOIIAUZ,P 
JUB]USSEJd9J UN,P SWIOJ }SO [IBSUOD 97 “‘UOANA Np 
}@ JSONO-PJON Np sesope] Sep ‘UemMaeyo}eyseS 
2] 8p ‘epaqiy,| ep ‘enbiuuejg-siquiojoD e| ap 
‘epeued np sjusweUJaAnob sa : salted sa} $9}N0o} 
JUa}UaSeides SaIqUialW €| SES suped-sjUs}UZ | 
SJSIUILUPE SIZUBYOeY NP ulsseq Np |lasuoyD 37 


‘UONes}SIUIUpe 
@un,p snid jussueAel} Inb xnea sap uol}seb e| Ns 
Sajesa}e|IG $8}U9}]US Jdas ap SJANEO us ASI e| e ja 
uoljei0ge|a,| © Seulessedeu Sjij}esjsiuluupe sediouud 
}@ senbijyjod ‘snsseooud xne eseg ap issne yas a|/F 
‘anbyenbe awaysAsooe | ap 9}/Heyul,| NS Bouep!oU! 
9uN JIOAe JUsANEd INb ulsseq ne salj Se}AIOe 

Je S}UsWaddoOjansp sa] INS SBDeDIYa SUOI}E}|NSUOD 
ap epides anus} e| aunsse ajjy ‘auo}YyooNe ajdned 
np uojedioived e| juesUOAej SuOIISOdsip sep 
jUaWajebe JUua!}U09 a|/9 “anbiyenbe awiaysAsoo9 | ap 
anbibojooe 9y16ejUul,| JaAWaSUOD e UOdSeJ Bp saJNyny 
suoljesauab sa| inod sanbupAy seounosseaJ sap 
uoljseb e| ap adiouud 9] ins seseq se Suped-ajUa}Ua 
a}]89D ‘slzueyoeY Np ulsseq Np saalje}UOSuUe} 
xneoe $d INS sped-aj}uaj}Ug | ayiyes JUO UOYNA Np 

}@ JSONO-PJON Np sasiopys8] Sep ‘ueMayo}eysSeS 

| 8p ‘eVYaq|y,| ap ‘anbiuuepig-aiquiojoD e| ap 
‘epeueyd np sjuswauaAnob sa} ‘7661 JeHIN[ uy 


a1xa]U09 
alZuayoey] Np ulsseq Np |laSuOD E'Z'L 


‘eulbay & ‘2002 

|UAG OZ 9} Nal] Nd e aiHay e] sp sajqesuodsel 
SOJJSIUIL SOP J@ SAUIEIg SBP SSOUIAOId 

sep xnee sap aifay e] 8p sunwiWoOd UOIUNSJ eUN 
‘snid aq ‘albay e| ap sayIAljOe Sap SAaLWJOJUI B}9 JUO 
Seiquialw Sausiuebo saj ‘sa}iW0d sas ap je aibay 
2] 9p januue podde np ja sjaujsewi} suoddes 

Sep *xneqJaA-S3800Jd Sap UOIINIJJSIP Be] E BOBID 


‘ueMayojeySeS 
ua Hulysi4 de] Ne suoepuoU! say Jo ‘Hadiuu 9e| 
np nes,| ap syjenb ej ‘eyeqiy ua sajeioads seuoz 

Sep nes usa jusWsUUOISIAOJdde_p jafoud un ‘evaqiy 


ua PNS UEMEUD}JeEYSES SJBIAL E| Bp ulsseq 9] JNod 
nea,| ap uolseb ep ued un ‘sulodiulssy Je!Au 

e] INS YINOWI|eyuS eHeweg a] ‘DION UEMeYo}eySeS 
SJBIAU e| INS syeHyBiH e eHeweq ap uoljisodoid 

2} JUPLULUE}OU ‘UNLULUOD jeJ8jU!,P SUOI}SeNb sa} uns 
UONEWJOJUI,| ap JoBUeYDS,p SnuljUuOS e aiHay e7 


‘nes,| ap ayijenb ap syyoslqo sap uawWeXe a}]SeA 
UN,p aiped 8] SUBP BNUIJUOD JUO S}USWJNU ep 
aJenew Ua sjO8Igo,p JusWAssI|ge}a,p xNeAel} S87 


"SOUICId 
sep xnee sep uolipeda e| uns aiped pucdov| & 
SSUIELIB}INOS XNee Sa] INS axeuUe SUN sJpuUIOl ap 
SyIGissod e| JeulUeXe © SOUBWIWOD je SauajInbe 
Sap UOI}SeH ap auped aj UNS a}jan}deouO0d apnje 
9UN ssijeaJ ‘Seulee}Nos xnee seaj uNsS 9oueHiN,p 
uejd uN.p auleulli|aid UOISJ9A e| SHipas e aIBay e7 


‘JQunjyeu yqep Np jnojeo ap sanbijewuojul 
sowwesboid sap uawexa,| e Jai|IEAeI} e 

@Nul}JUOD JUO 18 GONZ-800Z JNod senbibojoJsos}ew 39 
SENbuUJeWOJPAY SOUeI|ISAINS Sp SUOI}E]S SBP 9}sI| e| 
aAnoidde je sulWexs JUO SaiquieW Seq ‘}euUSNbuUINb 
JIEACJ} Bp UeId UN.p UOI}eOgeRI9e,| sOUSLULOD 

B18 900Z 8010JExa,| INOd nea,| ap ayijenb e| ap 
SOUeI|IOAINS ap SwweHoid 3] sAnojdde e aibay e7 
‘senbiuoyde|a} S80ueJeaJUOD Sap JesiuebHjo,p snjd ua 
‘UOISBDD0 BUN SUIOW Ne e SiuNdJ JUOS 9S BUIeIa}NOS 
nea | ja nea.) ap ayiyenb e| ‘aiBbojoupAy,| ins 
S]USUBLUJOd Sd8}ILUOD Sas }9 BIHay | ‘8007-2007 UZ 


‘sed SAP QOL ‘d sg suep auUuaAOW 

Ua Sjulaye aja JUO Nea,| ap syjenb ap synoelqo 

S29] ‘J00Z UW ‘SeulesY Sep xnee sep uONIedSl e| 
INS aiped puocoy,| Suep SeuBisep jsa,| SISA JUR|NOD 
SOLUIeIq SAP NeS,p SJNOO sa} SNO} INod see}oedse 
9]9 JUO UONPede1 ap seouahixe se} ‘g00Z-200Z UF 


g00z suew tg ne,nbsnf sasijeas saiBoig 


‘SOUIEIg Sap SeoUIAOId Sep xnee sap sibay 

B| Bp JaynosiIp unod 9Q0z aiquiesep ue (AWOUINY 
peysiejen\ UEMaYo}eyseS) UEMaYd}eyXSES Be] BP 
senbiydesBoupAy suisseg sap aifay e] ap jauuosiad 
3| Jo UEMBYOJeYSES e] BP JUSWSUUOIIAUZ,| 9p 
SJJSIUILU 9] 94JUODUSI & JEJBUSH INS}OSUIP Jo JUSPISeud 
3| ‘snid aq ‘aibay e] ap sayAjOe sap SeWOjU! 

9}8 ]UO SSIQUISLU SaLUSIUBBHIO $d] ‘S8}ILIOD SAS Ap je 
aiBay e| ap jenuue Podde np je sjau}sawui4} suoddes 
sap ‘xnequaA-sed0id sap UO!}NqI}sIP Be] CE BDI 


‘uemayo}eyses ua Bulusi4 oe] Ne SuOHepuUOU! so] 
}@ ‘Bediuu, oe] Np nea.) ap ayyjenb e| ‘eyaqiy ua 
sajeioeds sauoz sap nes ua JUsWaUUOISIAOJdde,p 

}@foud un ‘eveqiy ue pns uemayojeyses 


SJBIAU BE] Bp ulsseg aj INOd nea) ap uOlseb ep uejd 
UN ‘BUIOGIUISSY SJSIAL eB] UNS YINOWIjeUuS eHheveg 
8| PJON UBMEYd}eyXSeS DJBIAU e| UNS ayeHyBiy 

e a6eeq uN,p UuOH}ONJJSsUOD Bp UONISOdold e| 
JUSWWEJOU ‘UNWWOD }JaJa}UI,P SUOI}SENb sa} uns 
UONEWJIOJU! | 9p JBHBUeYOS,p snuljUON e aiHay e7 


‘Salajinbe sap auqijinbe JuaWapuUsas ap s}deou0. 
Sep UBWEXd || je Saiajinbe sap uoNseb ap sipeo 

8| INS Bjjan}dsou0d Bpn}yZ,| ep suleuiwijaid UOISISA 
| 8p uooepai e| Suds A ‘xneloulAoudsayul 
sajajinbe sap soueyoduu! | Je Sunjeu e| sipusidwio0o 
XNBILU & JURBSIA S9}AI}Oe Sa} IAINSINod e UD 


‘nea.p sinoo 
Sap }JiGep aj INS UONeBHiuUI,| ap SuOdIssnosJadai sa} uns 
JUSWLUEJOU JUSIELOd Sapnje sap ‘}sa,| SISA JUR|NOD 
SOIC SOP NES,P SINOD sap suNINj Je aljenjoe 
aiBojoipAy,| & Sael| S8PN}e SESJBAIP aN}OSye e UO 


‘Jeinjeu yigep np 

jNdjeEd Bp senbewwojul seuuwesHoid sap uswexe | 
© /00Z Ua JAaIIIEACJ] © SNuUIJUOD eB SauIel1g Sap 
Ss0ulAOJd sep xnes sap aiBay eB] ‘sanbiujewoupAy 
}8 sanbiBojoJosjew Ssouel|is~uns ep SuO!e}s 

S8S BP djsi| e] JeANOudde |p je JeuIWeXe,p snid uy 
‘2002 Jnod nea ap ayijenb e| ap aouejjiasuns ap 
esuweJbojd 3j aanoidde e aibay e7 ‘sanbiuoydesa} 
S80US8J8}U0D Sep Jasiuehio,p snjd ua ‘uoIsed00 
UN SUIOW Ne e SIUNSJ JUOS 9s BUIea}NOS Nea | 

ye nes,| ap syyenb e| ‘aibojoupAy,| ins syu@ueWed 
S9}IWOD Sas 9 aiBay e| ‘2007-9007 US 


‘SseO SAP OOL d p6 SUeP suUaAOW UA SjUIaye 

939 JUuO Albay e| ap nea, ap ayjenb ap sjnoalqo 

S9| ‘snid 3q ‘ssuleig Sap xnes sap uoNPeds e| 
INS BIped psoooy,| Suep SeuBisep }sa,| SJ9A JUB|NOD 
S8LIEJg SEP N€S,P SINOD Sa] SNO} Nod sasj}oedsal 
932 JUO UOITIPedS1 ap saduSaHIxe sa ‘2007-9007 UF 


2o0z Siew pg ne,nbsnf sasijeas saiboig 


‘nea ap 
ayyenb ap asusnew ue aibey e| ap sey|iqesuodseai 
$9} anb Isule sayeloulAosdjajul SSjaUOL SBP 

Huo} 8] Nesp sunod anbeyo suep nea, ap s}ijenb 

ap suse ue sajqejdaooe sji}Oalqo sa| asioeid 

73 exsuue,] ‘pucloy,| ap UuOI}eyjsiuiWpe,| ap Suy xne 
BaN{JSUODSJ B}8 © SBLUIEJg SEP SBduUIAOId Sep xnese 
sep sibey e| ‘Od exeuue| 8p NUSA Ug ‘siuf)-s}e}y Se} 
J@ EpeUed 2} ajUS NJOUOD BOG] ep seydoujiw| xNeS 
Sep s}ies| Np uOed\dde use asiwe ‘ajeuoNeuUssju! 
S}XIW UOISSILUWOX) 2] 89P | ZG] Bp POUeUUOPIO | 

e 8 ‘SaUIeJY Sep xnes sap uONIPedsi e] INS auped 
pjsoddly,| 9p ly axouUe| Bp 9g BjOIe| e JUSLUSLIOJUOD 
sivedas JUOS ‘UBMBYD}EXSeS P| Bp }Seno-pns 


Ol 


3| suep ‘ajjeg }e a6po7 xneassini seq ‘ssoulAoid 
S8| dujJUd xNes sap UOI}IPedsJ ap xneseusBb sediouud 
SEP JUBSUUBI}JUOD PlODOY,| Bp g }e y SexeuUe 

sa] ‘Nea, ap spijenb sp saweajqoud sap aye} 

IND J@ JSB,| SISA JUBINOD SAUIEJY SBP Nes.p sunoo 
Sep ajgejyinbe uolipedsas aun yiOASJd INnb sauieig 
sap xnee sap uoljipedsai e] Ns suped psoooy,| auBbis 
JUO UBEMBYO}EYSES P| BP JO Eqo}iuUeW Np ‘epysq|y,| 
ap ‘epeuey np sjuswaWsAnob saj ‘696, UD 


3}x9aJu0D 
SALIlg Sap saoulIAoid sap xnea sap aibay ZZ 1 


‘|EasUOW Bp 
uoibas e| SueP je SISIAL eB] op Huo} 3] Sevuesqo 
9}8 JUO Nea.p xnesaiu seq ap je ‘Auwo}jne | 

}8 918] JUepUad IAINSuNod jsa,S SUO}E}IdIOGId 

ap enbuew 97 ‘ulssegq 3| suep sajeuBbis 3je eu 
uoNepuou! suNnony ‘“asuuaAOW e| SNOs 9ajuIod ap 
S}JiIGep Sep je JUsWAI|assins ajqiej uN wed sanbsiew 
aJaiue}UuLd anuo sun JeBesaid jusiessie) JBAIy | 

ap Ulf Be] Ee SaSUd SainsewW seg ‘suuaAOW Be] e 
siNeUajul UsIq aHieu e| ap Nes ua sjuajeAinba sap 
3/9AeJ © JUsWUSHIBUUS | Bp UOH}EN|eAs.q “e/eWIOU 
Be] © SAINBW9JU! UO] 9p 939 JUO SUOe}IdIOSId sa] 

8 aHiau Bp SINSANOD e| ‘/00Z SP JdAIy,| JUePUSY 


‘UOISSILIWOD BP] Sp Sa}PA}Oe 
S9| Jo}depe nod aslessedeu j1e}8,9 anbsind 
‘adnou6 np suoiunsi xne Jjedioied ap ajdeo0e 
juewajebe yuo sj} ‘adnoib 390 ap UONEWJO} e| 
aAndde juOo UOISSIWWOD eB] 8p SAuquieawW s387q “nes | 
@p NESAIU Np j9 JiIqep Np uoNseb e| e JUsWAAI}E}AI 
d1Gnd 8] SSAC UO!EOIUNWIWWOD | Ja}/IOe} © B}SISUOD 
ednoib 39 ap jijpelgo.q soudwy je emeneyy 

81]US SNS SIENOE}NO Sep BsIAL E| 9p USUI} 

9] JNod o1\Gnd 9] 9aAe UOsSIel| ap adnoJH UN asUWO} 
JUO ‘UOI}EJBUSH JIOMOd OLEJUO je OE}UO,| ap 
SS|JSINJEU SESSSYSIY SSP SJS}SIUIW 3} SuIp-e-}S9.9 
‘UOISSIWILUOD B] BP Sduquiely SeLUSIUeBHIO xnBeq 


‘o1uqnd np je sewsiuebio 

SOP SUOIJEDIUNLUWIOD Sa} Je BOUBPUOdSAaLIOD 

e} anb isule JeuejJas0es Np se}IAOe 

Sa] ‘|enuue Oddei uOs ja UOIeEsuUe|nBa, ap 

BHILUOD NP JUBWIBUUO!JOUOJ B| ‘SIENORINO Sap SJBIAU 
e| ap Huo] 9} JIUSA & 38 SINOD US Sj}eloud Sa} SUUWOD 
S8}]UBINOD SUOI}SENb Sap SUILUEXS JUO S|] ‘OLE}UO 
US Je DAQGENH Ne SuOISed9O Si0J} e SiuNdJ JUOS 

QS UOISSILUWOZD) P| BP SaiquuaW Sa} ‘g00Z-/00Z UA 


g00z siew Lg ne,nbsn/ sasijeas saiBboig 


‘jea.QUOW 
ep uoibes ej suep ‘sauBeyuow- xneq sep oe| 


ne ajulayye ye} & 1No} aj@ sed eu sebewwop sap 
juesned SUOI}EPUOUI Sap |INas ayjJUeNb e7 “EMEC 
@ ‘slenoeynO Sep sJdIAU e| ap eluueyg abeld e| 
ap Inajoes a] Suep ja s}eYD Sep de; Ne ‘eHuojnoD 
oe| ne : jediouud sesq np Huo] a} s}iospue sid} 

e ajulaye a}9 & SasNauILU SUOI}EPUOU! Sap |INas 
gyuenb e7 ‘ajeAiu enio e| ap jngep ne juewepides 
zasse ajuowBbne e nea,p siNOd sap jigap 9] je 

0} BOUBWIUIOD e sablau sap ajuoj e7] “euUaAOW e| 
suep enjis a61du e| ap nea ua JuajeAinbs un sjaAol 
a||2-}-e enbiydesBoupAy uisseq np ajquiesua | 
suep Juswabieuua,| ap uolenjers,| ‘Sel Ud ‘ISSN 
‘JUaWWeJ]SIBe1Ua,p spoled e| ap UaAOW jenuue 
@nJo ap jiqep ne UOIIAUA }IEpUOdSaIOD ‘UO]|eED 

e ulsseq np aulessiwa,| & sunsew ‘elue}ud 

ejuiod ap yiqep np apnyiuSew e| ‘9g00z Uz 


‘UOIUBAUDD 
e| ap sejqesuodsai seujsiull xNe 9O0Z euWO}Ne | 

® SIWNOS UO, Je JUaPsoed BoINIEx9,| Nod januue 
yodde 3] SuILUJ9} JUO UOISSILUWOD ke] ap SesquueW 
$e] ‘ol|qnd np je sewusiuebio sap suolediuNnWWOS 
$9] }8 BDUBPUOdS90D e| aNb Isule JeuejasiDes Np 
Sd}IAIOe Sa] ‘|anuue YOdde uOs je UOl}esUe|NBas ap 
SPLWOD NP JUSLUSUUO!JOUO 9} ‘SIENOeINO Sap BadIAU 
2} ap Huo] 9} JIUSA & J SUNOD UA S}eloud Sa} SUWIOD 
S8}JUBINOD SUOI}SENb Sap sIPN}e JUO S|} ‘Z00Z-900Z 
ua DEqENy ne je OWe}JUO US SUOISED9O SIO.) 

& SIUNAJ JUOS 9S UOISSILULUOD Be] Bp SeuquuawW Sey 


Zooz siew Lg ne,nbsnf sasijeas saiBoig 


‘|eaujUOY Bp UOIBas Be] Suep xNeued sas ap 

Huo] 9} 38 sJUsNWe Ses ap Je SIeNnoeINO sap sJaIAL! 
e| ap Huo} 8] SuOiepUOU! Sa] B4}UOD UOH}OSj}ONd 

SUN }IUINOY SUIOAIaSEJ Sap deuHeju!I UOI}SSB e| anb 
JBINSSE,P BOOS S SIENOEINO Sep SJSIAL e| Bp 
uoljesueinBas e] ap uojeoyiuejd ap uoissiwiWOD 

e| ‘yeuejas9ES UN }9 UOH}Ese;NBas ap ayiwwoo uN 
Jed saAnddy ‘s}asaju! Saujne.p 3@ aNbiujOsjaqupAy 
916j9U9,p UOI}ONpOJd e| ap ‘senso sa} a4jU0D 
UO!}D9}O/d e] 9p a}dWod jueUs} Ud ‘UISseg 

np suloniesas xnediouud ¢) sep uoesue;nbas 

B| JNOd S8J9}I0 Sep JOPUBLULWODAI AP 32 JI|Ge198,p 
yepuew Jnod juehe uolssiwiwod aun 9eaJ0 e UO 
‘UOIJUBAUOD 9}}99 Sp sped 9] Sueq ‘sienoe}noO sep 
SJBIAL | BP Ulsseq Np uoH}esue|nBa e] e aAjejau 
UONUSAUOD BUN sUBbis jUO OLe}UO,| Bp a DaGenyH 
np ‘epeued np sjuswauJaAnob sa] ‘egg, uy 


ajxaJU0D 


SIENORINC Sep SJBIAL &] ap UOIjesue;NBes 
8] ap uOHeoylUue|A AP UOISSIWWWOD L'Z'L 


xneJUsWSUJaANOBiaju! SawisiuebiOQ = Z°} 


‘sed SOP aI}IOlW eB] ap snjid 

suep enbijenbe aia e| 8p UOI}Oe}OJd | JUeSIA 

nea, ap syiyjenb e] inod suolepuewwoses sap 

SO}ILUI] S89] JueSSedap sioydsoud ap xne} sa} 

‘epeued np pns np souejjiauns ap sajis pre 

sap /Z| sueq ‘epeued ne aoeuns ap aonop 

nes ap syijenb ej JueussoUOD suOH}ednod0ed 

sajediouud sep aun,| ajueseudai ‘xnea 

sep ayijenb e| ap soipu],| ap jueyoduu! JnayoRy 

UN }@ SSUIBLUNY SE}IAIIOe Sap JueWayedioud 
JUBUSAOJd JUSLUI}NU UN ‘asoudsoUud 87~—soe 

‘SOS Sap 

OOL ‘d pL suep « asieAnew » No « aJD0IPEaW » 

}@ ‘Says sap COL ‘d }E suep « auueAoW » 

‘SOUS SOP OOL ‘d 9G Suep « ayUa|jaOxe » NO 

« QUUOG » SWIWOD saJep!SUOD }e}e EpeueD Np 
pJOU NP Sais 9E Bp sONOp nea} ep ayijenbeq7]  e 

‘Sauls SOP COL d ez suep « asieAnew » no 

« BID0IPeW » 38 ‘CO]L ‘dee suep « auuafow » 

‘SOUS SEP OO|L ‘d pr SUeP « a}UaI|aOxE » 

no « SUUOG » SWILWOD ssJapISUOd 

}leJa Sonop nea ap ayyjenb e| ‘epeued np 
PNS 9] SUBEP SOUBIIISAUNS SBP SOUS GGE S29] IWeG 


: S9JUBAINS SUOISN|OUOD Sa} 

Jad] Sp Sied e JUBLUSUUOIIAUS,| Bp syIqeunp ap 
SUSIDEUED SINS}edIPUI $9] INS /OOZ ep Woddei 9] 
‘So0z & €00Z Pp Sal||ianoei SeauUOp sa} uns eseg 


g00z s4ew pg ne,nbsni sasijeas saiBolg 


“SUOIJEPUBLULUODS S98] B|GeJepISUOD 
uode} ap NO/Je JUBWA]Janyiqey JUSssedap (6 vr e0 
nes| ap ajijenb e| ap seuinsew seq ap) ssieaneyy 


“SUOIJEPUBLULUODASJ S28] B|qeJapISUOD 
uodej ap nojje JUBANOS juSsssedep (6'pQeO'SGr 
nea,| ap ayijenb e| ap saunsaw seq ap) as00ipay|y 


“SUOIJEPUBLULUOD9J S38] dnooneegq 3p 
SWIW 91}9-]NEd Jo Slojued juassedap (6'6/ B0'S9 
nea| ep syjenb e| sp soinsew seq ap) suusAo/\ 


“SUOIJEPUBLULUODSJ S29] Nad sal} ap 
jusWAljanjigey je JuswWases JUassedesp (6'p6 © 0'08 
nea,| ap syijenb ej ap seinsew seq ap) suuo0g 


“‘xnea sap ayyjenb e| 
Jnod suojepuewwose $3} JUuswases (O'OOL 


$a4} Jusssedap no siewef juessedap © 0'S6 2p) 
3u nea,| ap syjenb e| ap saunsew seq 9}U3||e0xF 
uol}e}91d419}U] 3}09 


xneo sap azijenb e| ap 
BdIPU],| BP S28309 sap uOl}eJIIdUazU] “| NesjqeL 


“OURJUO 9B] Np je BUY Oe} Np jsano, 
SUEP « BJDOIPAW » Jo ‘AUG De] Np sjesjuso 
uoiBes e| suep « auUaAOW » ‘aly De] Np jsa,| }9 
auUeibJ0ay aieq e| ‘UOINH de] a} ‘INauadns 9e| 
3| SUBP « B}Ud|]BOxX9 » NO « BuUOg » 
SWLUOD BSJEPISUOD }Ie}e SOB] SPUBID sap 
uoi6ai eB] suep GQOZ UP }8 FOOT UP 9/0 
8p JNO} e BaunsewW sonop nea ap ayijenbe7 e 
‘OOL d¢€|, suep « asieanew » no 
« BID0IPeW » Je ‘QOL d Oz suep « suusAOW » 
‘Says Sap OO| ‘d 79 Suep « sjUaljaoxa » 
NO « BUUOG » SBWILWOD BsaJapISUOD }Ie}9 
Bpeued Np piou 8} Suep sajis OF Bp sonop 
nes) ap spyjenb e| ‘apoued swoew ej JUePUdqsoe 
‘OOL ‘d zz suep « asievnew » no 
« BJOOIPSW » 38 ‘QOL ‘d pe suep « auusAOW » 
‘SOUS SOP OOL ‘d pr SUP « SjJUaT|aOxE » 
no « 8UUOg » SWILWOD saJEepISUOd 
}lej@ EpeueD Np pns 9]| suep souey|iavuns 
BP SOUS OPE ap (| Nesjqe}) sonop nea,| ap 
ayyenb e| ‘(9007 & ZOOZ @P) Sue siou} JUePUaq se 


: yoddes np sjuenbiew sjiej sa] InloA, “epeued np 
pJOU 9} SUEP Je SOB] SpUueI sap uO!bHai e| 

suep juswwejoU ‘shed 9] SJBACJ} CE SAUUOI}OS|9S 
SOUBI|ISAINS Bp Sa}IS Sap SUBP BdeYINS Aap sonop 
nes,| ap ayijenb e| ap jeje auiey nod aousJajes ap 
IAJas & BONOP Nea] sp syyjenb e] ap sneyeoipul| 
‘JUBWBUUOIIAUS,| BP S}|IGeuNp ap Susipeues 
SINBJEDIPUI S98} INS 9Q0Z ep YOdde 3] sueq 


200z s4ew LEg ne,nbsni/ sasijeas saiboig 


‘(L-368leZov=ugi4=6ue|{dseyneyep 
/SJOJEDIPUI-SNS}edIpul/eo°9699//:d}yy) 

Bpeued JUSWSUUOIIAUZ,P Gan a}IS 9] UNS 
S8/GISSBODE JUOS JUBSLWU@UUOIIAUS | Bp a}|IGeunp 
ap SUsIPeUeD SINS}edIpU! Sa] INS SuOdde seq 


‘UBSIDBUEBD SJIO}8} 3] INS SBJBIAU 

}@ SOR] Sep BOURI|IS/UNS BP SAULOP Sa}IS Sep SUeP 
s9e}oedseai JUOS (SUOSSIOd }@ SBIqaYaAuI ‘sajue|d) 
enbyenbe sid e| ap uOI}Oa}OUd e| JUBSIA xNeS 

sap ayjenb e| nod suonepuewwWwodseal sa| ajjanbe| 
suep ainsew e| JUeUIWeXe Ud Nea| ap ayenb e| 
J@UIWUA}Ep jNed UO ‘ISUlyY “sDeLNS ap sonop nee, 
ap syienb e| ap ye}9,| JowUNSe1 ap UaAOW BWILUOD 
JUBSWSBULOJIAUS,| BP SBJ}SIUILU SOP UBIPEUBD |IaSUOD 
a| sed aj}dope xnes sap ayijenb ap soipuj,| uns 
agindde.s sonop nea| ep ayijenb ej ins unayeoipul, 4 
‘88S ap joys e ZeH ap suoissiwea sap je 

nes | ap je sie, | ap syyenb e| ap jeje) ap sunayesipul 


SOP JIUINOY IND ‘JUsWAUUOJIAUD,| Bp a}I|IGeuNp 
BP SUBIPEUBD SuNsjedIpu! Sa} INS januUe POddei 93| 
aiqnd epeued np jusweuweAnob 9a ‘sogz sindeq 


a}x9}U0D 


JUSWAUUOIIAUA | 
ap ayijigeinp ap SuaIPeUeD suNnajedipu] Pp’ LL 


‘(xdse’xepul/sj/neeseas/eo'o6'oe'su'dew//:dyu) 
NeAsey ap je soulAoid e| ap qa, SP}is Sd} 

INS soqnd snpuss 338 JUO Nea,| ap ayenb e| ap 
SOUE||IS/UNS | Bp s}e}/NSeJ Seq ‘*XNeuol}eU Soed Zp 
Sep ai}iolw e| anb snid suep anbiyjusg neijiw 

np aeHeuuoj|ijueyoe | & asoqeyjoo e Epeued soled 


‘psenopy-so0uud-np-3j| | 
ap Sa}Is OZ SUP asi|ea a]9 e aNbiyjUag naljiWu 

Np SuO}||JUeYOS,p JUsUUS@ABIeJd 387 ‘NeAseyY ep 

}@ SOUIAOId B| BP Gapf SA}IS SB} INS SSYdIYe sje JUO 
nea,| ap spyenb ej ap aoueyjiavuns e| ap s}ejjnsas 
Sd} ‘SuNa||Ie JEY JUSLWSUUOIIAUS,| SP S}p}IGeunp ap 
SUBIPEUBD SUNS}edIPU! Sa] INS 8Q0Z ep UOddei 9} 
suep s0nop nea,| ap ayijenb e| ap jeje auiej e inuas 
UO Sal||IaNda1 S8auUOp Seq] ‘Nea,| ap syyenb e| je 
BUJeWOoIpAy,| INS seaiHeju! SesuUOp |p UO!}ONpod 
e| Jawad Inb 380 ‘epeued np sanbibojoipAy 
S8AB|B1 SBP UOISIAIG e| Bp SenbujJeWOoJpAY suOl}e}s 
Sep Said SBaN}IS ]UOS G ‘SBIJBIAL BP SUOI}E}S P| SO} 
ILE Y “SUBUEN}SE JO SULEW SA}IS O| JO SUIELIA}]NOS 
nea,p sjind ap sajis p ‘aonop nea.p saJaiAu ap 
SUOI}E}S HL JUOP ‘8OO7-ZOOZ SeuUe,| JUBINP Nea | 
ep ayjenb e| ap ajQujUOD Sp SuOI}e}s QZ e SAAa|aud 
939 JUO SUO||I}UBYIS Sap ‘prenopy-sdULq-Np-dI|,| \¥ 


‘@SSO00F-3||BANON 
B| 8p SayIs OE SUEP asijeal a} e enbiyjUueq 
SUO||IJUBYOS,P JUBLUSABJaId 37] "|ea1 Sdwd} US 
snossip auaBAxo | Je sunjesadu9} e] ‘S}IAIONPUOS 

e} ‘S}Ipiqun} e| ‘Wd a] JueuNSewW Nes,| ap syijenb e| 
@P BjOUJUOD Sp SUO!}E}S JINY Bp ajeqo|H uoeyo}dxe | 
OuOp jiNsinod UO jJUSWSUUOIIAUS,| Bp s}/IGqeunp 

ap SUBIDEURD SINS}edIPU! Sa] INS gQOZ ep WOddei 
3| Suep BONOp Nea, ap syijenb e| ap jeje auiejy e 
IMas jueAe SBSUUOP Sd} IUINOJ JUD (EPeEUeD SOE 
Jed S89}i0|dxe aJ9IAU Bp SUO!}E}S XN@p je ‘sapioe 
sain|d Sa} 34j}U00 ayn} Sap suuwesBHoud 9} Jed sasin 
SOB] Bp SUOI}E}S XIS) SUO}E}S SeujNe.g ‘soUIAOId 

e| ja Epeued Np JusWAaWIBANOB 9aj d4jUN Nes | 

ap s}I/ENb e| INS a}/SIOYO a}US}US SUNONe 9}six9,U 
|S QWaW ‘SUOE}S ~Z Sp UOI}E}O;dxa | IAINSunod 

© UO ‘8SS00F3-d||SANON e| ap suociBei souileyso 
suep seunde| sep yeuBijnos inb yu@wWaUUOLIAUA | 
OP S}IIGeINP ap SudIPeUeD SuNs}eoIpu! 

$2| INS /00Z ap WOddei ne sjins auley INOg 


‘JOPEIGE]-]8-SANSN-319] C SOUS OE SUeP 

gsijeas a}9 & aNbiyjus Nal|ilu Np SUO}|I}JUBYI9,p 
JUSWAAZI9/d 87] ‘SUOI}E}S S98 BP |2}O} SIQUWIOU 9d] 9} 
e juayOd sjnole sag ‘anlid inayjoes 9] Je jelOUIAOId 
JUSLUBUJEANOB 9] ‘}esepaj JUSLU@UISANOBH 9] B1]US 
yeueusped un e a0eJ6 saajje}su! aj JUO [9e1 Sdws} 
ua nea, ap syjenb e| ap ajQuJUOD Sp SUOT}e}S Soujne 
XIS ‘ajqej}od nea,p aulsn aun,p uOI}Ey0/dx9 | JE} 1984 
ap ue ‘IOPeiGe]-}8-SANSN-3818 | Sp SOUIAOJd 

B] 9 SUOI}EU SBIBIWAIg $8] DBA UOI}EOGe||O9 

ua ‘nea,| ap ayjenb e| ap jaes sds} US 3/01]U09 Bp 
uolels aun,p eHbeuuogyeja | Je UOHe}O|dx~a,| IAINsInod 


2 UO ‘JUSLUSULOJIAUA,| Bp s}I|IGesNp ap Susipeued- 


SiNe}edIpul Sa] INS gQOZ ep Oddei 9] suep sonop 
nea,| ep ayyjenb e| ap ye}e aulej e IAJAS JUO SUO!}e}S 
$80 ap OZ e Sal||ianoe ssauuOp seq ‘ajeloulAoid 
-9/219P9} 9]U9]U9,| 9p NSA ua ‘nea ap syyenb 

B| BP BjO4JUOD ap SuOl}E}s G7 & BHeuuO}|I}UeYIA || 
IAInsinod e UO ‘JOpesqe]-}8-8ANEN-3H91 


‘YOIMSUNIG-NeSsANOW Np sejis GL 
suep 9sijeaJ aja issne e anbiyjueg neaijilu np 
SUO]|IJUBYDS,P JUSLUSABI[9Id 87] JUSLWUSUUOIIAUA || 

OP sjI|IGeunp ap Suaipeued sJnayesipul 

sep swweJbojd np aupes 3] Suep jeuoljeu 

yoddei un no sajeiepaj xnee saj ins Woddei un 
SJINDOU & IAISS JUO Sa}IS Sap edn\d eB] sp sesuuOp 
$9] ‘UYU Je!IOUIAOJd unavues UN Jed aBieqay 

‘GaN alls un,p ueAow ne yOIMSUNIG-NesANON Np 
nea, ap syyenb e| ns seeuuop xne ssode,| aujios00e 
e JUBSIA UNWWOD Jeloud UN BoUe] JUBWajeHe eC UD 
‘98GENDH Np je suleyy Np ‘yoImsunug-nesAnon np 
SO/CIOUIAOICIA}U! JO SO/EUOIJEUIS}U! SJBIAI SB] UNS 
{991 SAWS} US 3/Q1JUOD BP SUOI}E}S BP |e}0} SuquioU 
9| aiyenb e apiod jnole jay ‘YyOo}sOOUy SJdIAU 

e| INS anys JayUl, BHesweg np inayney eB] e 
‘JEUONeUJS}UI NES.P SINOD ‘ueAar-jUIES SJSIA | UNS 
nea| ap syjenb e| ap jee1 sda} US ajQs}U00 ap 
uolj}e}s oijne aun 9synole e UO “JUSLU@UUOIIAUS,| ap 
SUIIGeINP Bp SuaIpeued SINS}eEdIPUI SB] INS 9Q0Z 

ep yoddei a] suep sonop nea,| ap ayjenb e| ap je}e 
SIE} & IAJBS JUO SAeIOUIAOId SUOI}E}S SE e Je SUOT}E}S 
S80 & SAl||IBND91 S89uUOp Seq ‘ajelouIAoId-ajesapaj 
9]U9}UB,| E JUSLUSWIOJUOD ‘aLWJ9} Huo] & souR]|Ia/uNs 
ap SuO!}e}s XIP SUeP BDeYNS ap nea, ap ayjenb 

e| JesAjeue & snuljuod e UO ‘yOIMSUNIg-NesANON NY 


‘JUSWPSAI}OEedseal 

9002-70072 38 SO0Z-E€00Z Ep soue||Is/uNs 

@P SSSUUOP SEP INS SSpUO} JUOS JUSWSUUOLIAUS,| 
OP SsyI|IGeINP ap Suaipeued sinayesipul saj uns 
8002 38 Z00Z ep suodde seq ‘jusWeUUOIIAUS || 
8P s}I|IGeiNp Op Suaipeued sunayesipul sap 
sluweJGoid np aiped 3] suep jeuoleu Yoddes 

un No sajeJepaj xnee saj ins Woddes un asinpoud 
@ IAJBS JUO Salis Sep ednid e| 9p seauUuOp seq 


‘WEAC1] NP J S}NOD sep eHheyed 9} JUeNbI}duw! 
sjeloid Sap Sayoe} Sep s}JOd e| JI|GQe}9 39 

Jayiue|d inod je ajuapeoeid Sauue| ap suolesijeol 
Sep USWEXa | SJIe} Jo JO}NOSIP JNod sajjenuue 
Sa|eIB}e|IG Seo|quiasse Sep nud} }UO JOpeiqe-je 
-BANEN-219 | 38 PUENOPA-s9uU-Np-dj],| ‘yomsunsg 
-NedAnoN 9] D8Ae SNjOUOD e epeued aj enb nea, 
9p syenb e| uns spsoooe sap sjuejUuassidel seq 


anbiuefy,| 8p SADUIAOIg 


‘Badiuul, 92] 3] JuUeUIaDUOO 

eqoyiuey-epeuey psoooe un,p uolesoge|a | 

9p SNA Ud ego}UeW 8] D9Ae SUOISSNOSIP sap 
SWEUS B UO ‘|EJapa} JUsSLISUIBANOB Np nes, ap 
juswessiulesse | JNOd uoloe,p ue} np aiyed ye} 
inb ‘Badiuul\, Se] Np ulsseq Np sAjeluU],| ap aupeo 
3] SUE “SJIOJEIOgE] Bp SEjOdO}OJd Sa} JO UES} 9} 
INS SAl||IBND81 S8SUUOP Sd} BJ}JUS Sa]JOUUO!JOUOPE UI! 
SUOSIEJEGWOD Sap SiWeWJEd INSA UO “HIJES 

e ‘aBnoy sJdiAu e] INS UNWUWWOD eHeuUO}]|I}JUeYdE,p 
suiueiBoud un sI|qGe}as ap jng 9] Suep 

SJNOD US JUOS BOUIAOId eB] D8Ae SUOISSNOSIP seq 


‘ayyjayes wed j9a1 sdwia} ue SeeuUOpP sap 
auINnpoid ap snuljUuOod e ‘siUP-s}e}W Sap SIE!}UOL P| 
e saniis ‘uoe}s 899 ‘eBnoy aJaIAU e] ap ulsseq 

Np JEUOIeWEU! |IBSUOD Ne SeauUOp sap }UINO} 
uosJawWy & BBnoy sJaIAU e| INS Nea, ap ayenb 

2] SP BjOs]UOD Op UO}E}s e| ‘ajdwaexe Jey ‘SBUIeIY 
sep xnea sep uoljieda e| INS auped psoooy,| 

B JUBLWUSWOJUOD eEpeueDd JUsWaeUUOIAUG Jed 
so}i0jdxe juawajeBe juos pioo0e 

80 Suep SaUuBbisep xneloulAo’dJajU! Sa}Is S987 ‘Nea, 
ap ayjenb ej ap ajoujUOD 9] INS eEqoyIUey|-epeuey 
PJODOY,| 8P NUSA ua ‘se}Is JNoU SUep IAINSJNOd 
}S9,S ned,| ap ayijenb ej ap eHeuuoyUeYyDS 4 


eqoyuew 


‘(200699 Ayjenbssyem: Mum) 

JaSel4 SANay Np aslenjsa,| ap aanoq e| Jed 

SSIUINOJ S89uUOp Sap jaa Sdwa} US BJUaSsad 

}@ ‘sa||leE}ep S}UsWeUBIasUs1 Sep JUBUS}UOD 

UOl}Nas BUN 9aj}nole ‘suol}e}s Sa} INS Gea, aHed oun 
nduod & UO ‘€Q0Z-ZO0Z us !esSsa,| e Situ aja e INb 
‘nea,| ap ayenb e] ins Gen, ais ap yoloud Np aipeo 
9] SUEP “8007-2007 UZ “MOD PIO,P INJUNA UIYSIMD 
SOP UOH}EU SJBILUSJg BE] D8Ae JeWWeUSPed Ua SUO!}e}s 
xnap e je ‘(JUBLUSUUOIIAUZ,| BP SJa}SIUILU) UOYNA 

Np JeWO}9} JUSUUSUSANOB 9a] DAA UO!}EJOGe||O9 US 
SUOI}E}S S9O Bp buld & SaAajaid 939 JUO SUO]|I}UeYDS 
seq ‘nes,| ap ayiyjenb e| ap snayeoipul,| ap SuWeIHOId 
np spuoj ne 80eJ6 ‘gQQZ-Z200Z Ue S104} }8 9O0Z-S00Z 
ue seaynole 9}9 JUO SJyeNb ‘uOyYNA Np suole}s 

XIP SO] IWC "epeUued SOJCY IAAP UO!}EIOGe||OO 


US BBINSSE aja © BSOUBI|Ia@/UNS INS] Je ‘xNeuONeU 
soued Sap Suep Ssanjis ]UOS SUOI}e}s S80 ap 

yednid e7 UONNA Np xip je anbiuueWg-siquiojoy e| 

8p NES,P SINOD Ap suOl}e}s saujne jdas e 

nes| ap syijenb e| ajo4jUON e BEpeueD JUsWSEUUOIIAUY 
‘uoHelejosp 8p spoued e| JUepUs_ ‘Ssajqej}uUdaJ jUdIe}S 
S|I NO SIAINSJNOd jUOS as S}ind sap Ssulea}Nos 

nes, asp ayiyjenb ej sesAjeue e& yUeSIA xnenely 

Sd] ‘UONEJ9dOOD Bp spu0d0e sap aiped 9} sueq 


‘anbiuueWg-siquwojoy us 

SOUBIIIGAUNS Bp SA}IS S10J} INOd ploDNY || 

suep sebixe uoienjers,p suodde saj yinpoud e 
s0ulAOId e| ‘UYU (y4=5uelZxdse xepulowi}jeol 
/QamAyjenbsajemseo 56 9a Ayjenbisjem WWM 

ye ©0608 Aenbssyem' MMM) UONNA Ne je 
enbiuueWg-siquiojoD ue eEpeueyd JUusWseUUOIIAUQ 
Jed sdayiojdxe Suoieys Saujne.p je puoooy,,| sed 

$991| NES | ap syijenb e] ap ajo04jJUOD ap SuUO!}E}sS 

$9] $8}NO} ap JUBUSAOIJd SesauUUOP sep sub); 

us JusWajebe Wel|gnd UO “‘Geap\ aj INS sauney 

SB] S8}]NO} SSaeyoIye JUsIe}e S}IS NP euswUUedIAaGAD 

2} ap ued e asud ojoud dun.nb Isule jae1 sdwi9} 

Ua SSSUUOP $97] “S}JUBUIWE}UOD ap jie}UusAe B6ie| 
snjd uN,.p SUO!}e1}]USDUOD Sa] JeINSewW Nod nea.p 
Sjenjouod Suo}j|IJUBYOS Sap }IEASIaId Je [901 Sdwsa] US 
nes,| ap syiyenb e| pesAjeue sanog syed “alenjsea || 
inod julod ne asiw sanoqg aun,p ueAow ne yesiej As 
nes,| ep ayiyjenb e| ap soueyjia~uns e7] weses4 sana 
Np aulenjse,| Suep |\Ge}e sje e a}IS NeaAnou uf 


‘(JW 'J-xepul/HJo Ja}eEMsSWUSB' MMM 9B] 1S Gap 

SIS 8] JUOP ‘SIU SUOI}EN Sep JUSWSUUOIIAUA | 
8p SnuljUOd soue||Ia/uNs ap jeipuowW 

BW9}SAS Np Sa}IS Sd] P-e-'O) ajeJapaj Boue}sU!,p 
No (SasaljeJUOWSUeI} Sa|qeBiAeU SSIOA ap 

sjusniye S}JUBLOdUI!) SJdI/E}UOIJSUBIJ} JUBIEJS S!}iOW 
eB] UOJIAUS JUOP ‘anbiuueWg-siIquUo|OD ua nes,.p 
SJNOD Bp suONe}s Zp BE NeS| ap ayijenb e| ‘siow 

$8] SNO} NO seulewes xNep saj Sa}no} ‘esAjeue 

JUO aNbiuueWg-siIQuUojOD e| ap JUSLUISUUOIIAUG | 
SP SJB}SIUIW 9] Je EPPUBD JUBWAUUOIIAUY ‘Nes,| ap 
s}y/ENb e| ap ajQu}UOD 9} INS enbiuueUg-siquojog 
e| Je EPeUeDd 9] B4]US PJODOV,| 8P NSA uA 


uoYyN, Ja anbiuueug-aiquiojog 
g00z sie pg ne,nbsn/ sesijeas saiboldg 


‘(xdsexepul/y/neaseaseo'o6 08 'su'dewy/:dyy 

}@ JUsWajNes 

sie|bue ua] -Buepgog6Z/=/equinuZ edud xepul 
/40jBusAue/eo'ed ACB’ mam) neysey ep 

}@ SOUIAOId B| BP Ga, SE}IS Sa] INS Saye sje 
issne juO Nes| ep ayijenb ej ap soueyjiesuns e| op 
S}E]INSBJ S87 ‘JUSWSUUOIIAUD,| Bp a}|Iqeunp ap 


SUBIPEUBD SINB}EDIPU! SB] INS /OO0Z ep YWoddei 3| 
suep sonop nea,| ap ayijenb e| ap jeje auiej e Ines 
}JUO Sai||Iandai S88UUOP SB ‘NeS,| ap ayyjenb e| je 
aujewopAy | ins seau6aju!l seeuUOp ap UO!}ONpod 
e| JewWad Inb ao ‘epeued np senbibojoJpAy 
S8AB|BJ SBP UOISIAIG BE] Bp SeNnbujewospAyY suole}s 
Sap said ssanjis JUOS G ‘SBIBIAL BP SUONE}S P| Sd} 
IWC SUBLEN}SE Jo SULEW SA}IS O| Je SUIEIa}NOS 
nea.p sjind ap sejis p ‘sonop nea.p saJsIAU ap 
SUO!}E}S p| JUOP “4007-9007 SeuUe | JUBeINP Nee | 
ap syijeEnb e] ap ajoujUOD Ap SuOl}e}s QZ e SBABj|eid 
99 JUO SUO||IJUEYS SEP ‘pseNnopy-sdULd-Np-d}],| 


“8SSODQ-d||SANON Ue Se}IS }INY SUep 
anbiujueq nail Np sjuewWensjaid sep ye} e UO 
‘aujNO UF ‘sijodeuuy sJaIAl e| ap Sunausdns sunoo 
s9| INS saBeuswe sje & SWaIxnap e| anb sipue} 
SIIAYOES JIT DISIAU e| INS Jnof a] NA e aisiwaid 
e7] jUe}sIxE |EIOUIAOId Neasal Ne seajnole a}8 

jUO Nea | ap ayjenb e| ap jaau sdw9} US Bjou}UOD Bp 
SUOI}e}S XNAp ‘ISUIY ‘BOUIAOJd B}yJeo SUEP SeUNde| 
sap }ieuBljnos uo janbe] suep JuswWeUUOIIAUA | 

Sp syi|iIqeunp ap Susipeued SJNa}edIpu! Se] Ns 
Z00Z ep HOddes ne sjins jesiej Saeniul syeo “ue | 
SIOJ }INY & XIS Bp Ned| ap ayyenb e| ap souej}jiasuns 
e| e JUBMIAS SUOI}E]S pz Bp Neasas uN sode|d ua Siw 
eB BEpeuey jJUsWAaUUOIIAU ‘souIAOJd eB] DaAe Nes | 
Sp s}pIJENb e| UNS SI|/SID\YYO ajuUS}US SuNONe NjOUCD 
2.U epeued d| IS BwWalW ‘8SSOD5-3/|SANON UZ 


‘|BIOUIAOIG JUBLUSUIBANOB 9] Je |euepay 
JUBWSUBANOB 9] ‘BAUd JNB}JOesS 9] 94}US S]NOD sap je 
j!eAeJ} Np sHeyed sp jeueusped un e JUsWSBWOJUOD 

goed ua Sesiw sje UO Nea| ap ayijenb 

B| Bp jee1 Sdwd} US BSsi}eWWO}Ne 3jO1}UOD Sp suOT}e}s 
XIP ‘SUNS|JIE JEG JUSLWWUSUUOIIAUS,| Sp SyiIqeunp 

ap SUBIPeUBD SuNayedIpU! Sa| INS /OOZ ep Woddes 

8] Suep BONOP Nea, ap ayijenb e| ap jeje aie} e IMUeS 
JUO SUOI}E}S S80 SBP EZ SUEP SaI||IaNdSs1 S@suuop seq 
‘|BIOUIAOIG-|BJOpaj PsONDe,| UOJ@S ‘Nea,| ap syiyenb 

2] BP 8j/01]UOD Bp SUOI}e}S Og EB SUO||I}JUBYOS Sap 
JaAajeid © BnuljUOD & UO ‘JOpeige-}8-sANSN-3sL9| VW 


‘anbiyenbe soueyjiavunsoiq ap 

UsIDeUBD Neasay Np sewJOU sa} UOJaS YOIMSUNIG 
-NESANON NP says OZ ap enbibojoiq soueyjiavuns 

e| yey JuSWAajeBe & UC ‘SijIWW Asoes | © ajs| aNbseld 
Big SJ9IAU | Bp INS}nNey e| e ‘UBAaL-j]UIES DJdIAU e| 
INS dujne BuN ‘AjID JSBJOY © JO UMO}II| CE XI0ID-3}S 
SJBIAL B| INS xNap : SAJEUONEWIS}U! SBJBIAU Sep 
JNS seajnole a}8 }UO j99J SdwWd} US Nes| ap ayjenb 
e| 89P SuNSSaW Sp SUO!}E}S SIOl| ‘JUSWBUUOIIAUS | 
OP SJIJIGeuNp ap SUusIPeUeD SuNsj}esdipul 

$9] INS /O0Z ep WOddei aj suep sonop nes | 

@p syIeENb e] ap jyeje aulej e IAUaS UO SUOI}E}S S80 
ap 9Z e SAal||ianoa1 SosUUOP Seq ‘jeIOUIAOIJd-jeJEpay 


P1099 | & JUBLUALUJOJUOD ‘sajelouIAOd suO!}e}s 

QE }@ SWJ9} Huo] e aoueR||IanuNs ap sajesepa} 
SuO}e}]s OL SUep soeyNs ap nea ap syjenb e| 
Ja|Qu]UOD B ENuUIJUOD e UO ‘YOIMSUNIg-NesAnoN NY 


(1-49€9Z017=U'914=Bue|{dse ynejoq 
/SiOVEDIPUI-SUNayeo!pul/eo'96'998' MMM) epeued 
JUsWaUUOLIAUZ Jed aBuip ‘(4qO]) JUeWeUUOIIAUS | 
ap SsyIqeunp ap suaipeued sineyeoipul 

sep euwes6ojd np duped 9] Suep jeuolj}eu oddei 
un no sajesapajy xnee sj uns podde un einpojd 
B IAJ8S JUO Sa}Is Sep Pedn\d e| ep sseuuop 

So] ‘IeAe1} NP Je S}NCD sep eHheyed un juenbijdwi 
sjafoid sap seyoe} Sap a}OUd e| JI|qe}9 Jo 
Jayiueld unod je ajuapsceid sauue,| Sp SuOHesijess 
SOP UBLUEXA | SJIEJ JO JS}NOSIp iNod sa|jenuue 
sajesa}e|iq See|quuasse Sap Nud} JUO JOpesqe]-je 


-OANEN-8U2 | J PENOPA-89uUU-Np-9I],| ‘OIMsuNsg: 


-NESANON 98] D8Ae SNjoUOD e Epeued 9} anb nea | 
9p syijenb ej uns spioo0e sep sjuejUasesdas S37 


anbnuepy, | 8p S8DUIAOIg 


‘nea,| ap ayijenb 

2] SP B]04}U0D 9] INS Eqo}yiUeY\|-epeueD PlcdoV/| e 
JUSLUSLUJOJUOD UOU jd ‘UleEgo}UeLW JUsUIaUIaANOH 
np je Epeuey JUSWSUUOJIAUZ,p sjue]Uasasdas 

Sp SUWJOJ ‘@HnNoOY SJdIA e] Sp |BEUOIPEUIEJU! |IBSUOD 
9| Jed Sasid dja JUO A}IS 39 INS S8SUaW SA}IAI}Oe 
xne SAAI}eJaJ SUOISIDOSP S87 “AaI||a}eS Jed jaa1 sdws9} 
Ue SSBuUOP Sap JIUINOJ 9p snuljUOD e ‘siufp-s}e}F 
SEP SJaUO1 e| € Banyis se a|jenbe]| ‘eBnoy auaiAu 
e| INS uOSIaWA,P Nea, ap syijenb e| ap ajosjUuOo 

ap uol}e}s e| ‘/00Z-900Z Ue ‘ajdwexe wey ‘aGHnoy 
DIBIAU CE] SP [EUOIEUISJUI! |IBSUOD 9] Jed No ssulesd 
SEP SEOUIAOJd Sep xnee sap aiHay e| Jed sasud sje 
JUO SO}IS XNBIQWOU Sp JUBUJBOUOD Saj|jeUuUO!}eJado 
SUOISID9p Sap enb sLOs ap ‘sjuswWebueWe saujne 
$99 Sp SJIEIPSWEjUI,| Jed s9}!1e4} 9}a JUO S}IWOO 

Np sinjonjs e| & Je psoooe,| Bp uoNessiuiwpe | 

e Sal| sjoedse seq ‘seoulAoJd ej Suep Nea | 

ap syijenb e| ap soue|ia~ins ap sayAoe seyjne_p 
DBAL JULJSIXS JUBLUBYONEASYO 9] SUILWOD 3NO} ‘nea | 
ap syjenb e| ap 9jO1}U0D 9] UNS eEqo}UeYy-epeueD 
P1JODOV/,| SP UOISIASJ E| BP SOdojd e suOIssNosip 
Sap 9sulesjUs e SQUOUUe 9}}85D ‘aa!I00Heu 

ajo eye Badiuup, de] 3] JUeUIsDUOD BjU9}Ua 
9||2ANOU duN.Nb soUOUUe e UO ‘gQ0Z-Z00Z UF 


‘eqojlueyy np je epeuen 
JUBSWSUUOIIAUZ,P SjUB}USS81d9J Bp SUWJOJ ISO 

Inb ‘saiulesd Sep SeduIAOJd Sap xnee sap aibay e| 
ap nea, ap ayjenb e| Ins s}!1wWO0D 9] wed sesud yuos 
SOUE||IBAINS US SUIOSEq XNe SaAI}ea1 SUOISIDSP 

S9| }8 ‘SOlleld SOP xnes sap uol}WedSi e| INS 
B1Ped PsoooV/,| 9P NUSA Ud ‘epeued JUeWIaUUOIIAUG 


Jed sayiojdxa issne juOS psoooe Jed Suep 
soubisap XnelouIAOIdJ9a}U! Se}IS S87] “SSeQuUOP Bp 
@Hueyos,| JUCINSSE JO UNLUWIOD JOJOJUI,P SE}IS SO} 
JBUIWE}Ep Bp JUBWEWJEd |1}NO SluLUOD NUSyUIeW 

939 © || G86 sindap ajsixe nea,| ap syijenb 
©] SP B]O4}UOD 9] INS Eqo}IUeY\|-epeueD Psoooy,q 


eqojiuew 


‘GaN aus ne 
sej}nofle 9}e JUO xnea sap syjenb e| uns aslessoj6 un 
}@ seudesBHospAy suoleys Sap JueUsAOId SesuUOP 
S8| ‘J00Z-900Z UQ ‘SexeUUOD sjUsWaUBIlesual Sap 
e ja xnea sap syijenb e| ins sesuuOp xne seooe uN 
SIO GA SyIS 8D “e16JOEeH ap ulsseq np uoljoe.p 
ue}d Np susioueuy apie] e a0e16 asseuBbojd 

e ‘JUSLUSUUOIIAUS | JNOd UOIEWIOJUI,P USIDeUeD 
BWIa}SAS 9] DAAe UO!}EIOGeIIOO UB E€QOZ-Z00TZ Ue 
leSsa| e SI ajo e INb ‘nea, ap syjenb ej uns qay, 
yeloud 37 “((JUSWISUUOIIAU,| Sp Sjd}SIUILW) UONA 
Np sjEU09} UOIeISIUILUPe,| D9Ae UOI}EsOgGeI|OO US 
S}IEJ 9] JUO SUOI}E}S S89 © S}UBWAADISaId S87] “Nea | 
ap ayyenb e| ap inayeoipul,| ap spucy ne aoesb 
900Z-S00Z Ue UOYNA Ne seajnole 9}9 UO SUOI}eE}s 
aujenH ‘epeuey soey DeAe UOI}eIOGe]|OO ua 
seinsse aja & BOue\|Ia/UNS INd] Je ‘xNeuoleu soJed 
Sap SUEP SsEN}Is JUOS SUOI}eE}S S80 ap dnooneag 
‘UOWNA Ne sue Op je} e Je enbiuueWg-siquuojog 
eB] 9p N€S,p SINOD 9p suO!}e}S SaJjNe Jdas e nea | 
ap aylyenb e| ajosjUON e EPeUeD JUSWUSUUOIIAUA 
"SEPLUNS-pIOJS]OqqY,P Sualj/e}UOISUeL} 

sasajinbe sajis sa] Suep Suleeynos nea | 

Op SOUeI|IS/UNS Be] JUeSIA EPEUBD JUSWSUUOIIAUZ,P 
ainBueaus.p suiwesboud un Suep JUsALOSUI'S 
XNEABI} S8D ‘enbiuueWgG-siIqWojoy e| ap 
JUSWSUUOJIAUZ,| SP jd}SiUILW 9] Jed Bauue Jed SIO} 
BUN SSUUO}|I}JUEYDS 9}9 UO BOUBI|I@/UNS ap sjind 
@znop ‘sIAINSINOd jUOS as S}ind sep sulesue}nos 
nes, ap ayyenb e| JesAjeue e JUeSIA xNeAeL} 

S98] ‘UOIEJ8dOOD ap Spiod0e Sap auped 9} sueg 


“BOUe]|IO/AUNS 
ap Sdls }INY Bp UOENjeAs,p SuUOdde sa] yinpoud 


e SOUIAOJd eB] ‘aujno uy *(e9°06'99'Ayenbsayem' MMM) 


Bpeued JUSWISUUOIIAUZ,P Ga/\ SS a] INS seauowe 


JUOS awwWeGOid Np aiped 9] SUP Sal||iande1 SeauUOp 
S87] ‘Se}JIS SAP UNDEYO INS saseWWLWOS S}UsWaUBIasuUaL 


Sep JIUINOJ ap snjid ud ‘UOYNA Np je enbiuuew_ 
-3IQUUO|OD eB] Sp UuOl}e}S eNbeYS ap xnee sap 
ayjenb e| ap Sdipu],| ap 3}09 e| ajJuasaid poddes ag 
‘Gpd'y 20190(700Z-100Z)HOdSYOMLADE/IOMWS4Cd 


/sjesse/qen\~Ajeno~Jayey/epeuey~}USWUOIIAUZ/GeM 


feo'06 998 Ayjenbuayem' ww) /00z Siew ua med }sa 


xnea sap ayijenb ej ap Ualpeued adIpUl,| EP uojeojdde 


aun : (rOOZ-LO00Z) UOYNA Np je enbiuuewWig 
-8IQUiojOD e/ ap xnea sap ayjenb ej ins yoddey eq 


‘BOUIAOJd 889 SUeP Nea sp ayijenb 
e| ap ajeneds uolej}Ussaidai e| Si0ljawe e Nessa 
Np uoisuedxs 3}j8D ‘Se}UepUOdSSOD sajeioulAod 

S8dJNOSSal xNe je Nes] ep sypijenb e| ap unayeoipul | 
ap jeJepej SPUOJ NP Saule}USsWUa|ddns seodinossai 
xne 30eJ6 inof aj NA yuo INb SuoHe}s sajjaanou 
xnep pusidwod janjoe nessa 37 ‘ajeiape} 
SOUBJSUI_P NO (Sa1aI/e}UOISUBI} SejqeBbiAeu 

SBIOA Ap SjuaN|ye sjueOdu!) SaJalje}UOYSUe} 
JUsIE}a BI}IOW e| UOJIAUS JUOP ‘anbiuue Wg 
-SIQWOJOD Be] 8p SSJBIAI Bp SUOl}eE}s Zp SUeP Nes | 
ap ayyjenb e| ap soueyjjia/uns e| ‘siow sa} Sno} no 
SBUIELWAS XNSP Sd} $9}NO} ‘JUSLUAa}UIO[UOD aNjOSsys 
JUO SNbIUUeWG-sIQWOjOD e| ap JUSWASUUOIIAU | 
Sp SJs}SIUIW 9] JO EPEULBD JUSWSUUOIIAUG ‘Nes ap 
SpJENb e| 9p BjQ1}UOD 9} INS aNbiuUeWIG-siquojoD 
e| Je EPEUED 9d] SJ}JUS PJOOOY,| E JUBWISWUIOJUOD 


uOYNA Ja anbiuuejug-aiquiojog 
Looz s#eul pg ne,nbsnf sasyeas sasBoig 


‘JUuaINe7-JUIeES NP }e}9,| Bp IAINS 9] UNS 
@xsuUe aUN }ieUsIGWOD JUaINe7-JUIeS UOI}Ne, Pp 
UE|d 3] ‘0L0Z-G00z 2egenD-epeueD piosze | 

B JUPWISWIOJUOD ‘JUSINEF-JUIeES UNDE, Ue}_ 9] 
SUEP SENASJd Salj90 e SAJIEJILUIS JUBIE]S SayIANOe 
SO] Jed ‘GEG| US UY Sud eB DegaNnd aj Dene psoo0e 


‘psoooe J@ANOU 39 
2 JUSWAELWJOJUOD SIAINSINOd jsa.s Nes,| ap sypjenb 
eB] Sp soUel|ia/uNs eB] ‘Ned, INS 3]Us}US,p SuIOWaW 
un Jed |9Qz lew ue ssodeR|dwai aja e Ja G66] UP 
uy sud e Inb ‘xnee xne eaaijejas puenopy-e0uUld 


-Np-d||-epeued exeuue,| © 966] US G1OdJOOU! aj e . 


pienopy-s0uld-np-djj,| }@ epeued 9] aujue puoo_e | 
‘QUDUBASI UZ ‘Ned,| Bp ayljenb e| ap aoueyjiozuns 
ap swwesboid np aupes 3] suep seauuOp 

sep uolseb e| 38 ashjeue| ‘a}0a}]09 e| SudeaJjUe e 
JEIOUIAOId JUsWaUIaANOCB 2a} puenb GEE] ue aSsIAgI 
aja e YOIMSUNIG-NeSsANON 92] DeAe NjOUOD pso|Ne,7 


(6861) Prenop3-sdulq-Np-3}|,| 38 

(986) SANeN-2e98| ‘(QQS6L) YOIMSUNIG-NesANON 

3] ‘(886L) eqoyuey 2a] ‘(Sg6,) enbiuuezg 
-BIQWUIO|OD ke} JUOP ‘SAJIO}LI9} Je SBOUIAOUd SuNnaisn\d 
}@ |EJOPej JUSWUSLIBANOB 9} B1}US SNJOUOD 9}e UO 
spioo0e Sep O86] SeeuUe sap jngsp np Jiped vy 


ajxa]Uu0D 


nea | 
ap eyjenb e] ap aoueLIa/UNS ef INS SPlOIIY E'L'L 


‘s0e7] spueId Sep ulsseg Np uONseb ej unod 
nee ep syjiqiuodsip ej ins UOIeWOJUI,p BuayeW 


Ue SUIOSE Sa| JOUILUEXS e Ndl| Jailed Us }esIA 
Jaljaye 7 ‘(nea.p seyjuenb sap uojseb ainayjiow 
9UN JIUB}NOS Bp UE UOIJEWWOJU! US Je SENbYNUaIOS 
SSOUBSSIBUUOD US SUIOSEq Sd] sipUsIdWOD 

: OULJUO,| BP Soe] SPUBI Sap ulsseg 9] SueP 
nea,| ap uolesijijn ye spyjiqiuodsiq) jJuswaebeueu 
Ayiquenb sajeM peAosdul Jo poddns ul s}juawasnbeas 
UuONeuUUOjUI Pue BoUaIDS Hulpue}ssEpuNf ‘ulseg 
SOYeT JEAIN OUEJUC By] ul Bsn pue AyigeyieAe 
JAJB/ BINYUI JaI}a7e UN assiueBio e UO ‘UsWeX~a 80 
JaAndde inog ‘jyeloid 89 Aap sinas}jN UOHe}USO | 
Janjene e& je Nea.p Sapueseal Saj Je Nes,| ap 
uoljesijiqn,| INS EpeUeD-OWe}UG Jeloid Np sayANoOe 
S83] SNABJ US Jessed eB JUsIe]SISUOD 8O0Z-/00Z 
uoljeiejosp ap apoued e| JUeINP SsajuOUd xnep seq 


“BAIPUNSP UOISJBA eS JEeBiIpas 

© SOUSWWOD B Je SuleWuWOS YOddei un jinpoud 
issne e jafoud np uoljse6 ap adinbsaq ‘sejoadseai 
JUSIOS SOB SPUBIS Sep UIsseq Np swWsa}sAsod8 || 
JUBUJSOUOD OWeJUQ-epeueyD pPucddV,| Suep sedudUSe 
sjueswebebus saj enb 39 & anqisjUOD jUO 32 Jeloud np 
suodde sa} asinpoid e IAuas JUuO Sajqiuodsip saved 
se] ([« Juauney-jules SAnaly np je soe] spuesH 

sap uaejUO UIsseg 37] » auoHe}yeo-snos 

‘« AYWJUCND J9}eA\ » BU0He}e9d] J=Hue 7g |w}yesuo 
/esiio/eo'06-08' uo" MMM) UsWeXxd,p SU xNe 
sanbijqnd sanpua 9je jJuO senbiydeuBoyed sayonos 
$9] ‘|!eAe1} ap SednoJb sa] wed saijqe}Q ‘aubl ue 
aiqisseooe seulewuuOs senbiudeiBoyes sausnos ap 
3|Quuesusa UN jinpoud e jefoid np uolseb ap edinbs4 


‘(sanbiydesBoupAy 

suisseg Sap INaWEj}UI,| E SUIELISa}NOS Nea | Bp }e}9 | 
ap ainsew) eseq ap jiqep np snuoap e| ap sanasid 
senbijsuejoeseo sa| ja sanbiydesBboupAy suisseq 
S38] SUBP SOWI}SS SUIELIS}NOS Nes US UO!}E}USWIIe | 
uojas ‘apnje,| e auoZ eB] Suep senbiydesHoipAy 
Suisseq S98] JUeSUa}JOeJeED SanbiudeiBoves 
S8YONOD SEp 9aJ9 B NES. SAAIASBJ Sd} INS |IEAPI} 
ap adnold 97 ‘jieAes} ND BHeyed ap ajusajue dun 
UOJas ‘Nes,p Se/uaesal SB} Je NeS,| 9p UONESI|IIN | 
INS OUeJUD-epeuedy jeloid np supeo 9} suep 
SBOE} Bp auas dun ||dWOd0e e UO ‘800Z-/00Z UF 


g00z suew tg ne,nbsnf sasijeas sasiboig 


‘yeloud np s}eynseu 

S9| }8 SJUeNbJewW sje} Sa] JUeLUNSSJ Oddel 

un auogeja issne e 9}|/9 “aubl| ua sajqissao0e 
91} JUBIeINOd INb sasleWULUOS SaNnbiydesHboyes 
S8YONOD ap sjquuasus UN,p UOI}ONpod 

2} sous e yeloid Np UONSseB ap adinbs.4 


‘apnje,| E BuOZ e| SUBP BUIELIa}NOS Nee ua 
seoinossai sep uoHenjena,| iaAndde inod sanyoaye 


9]9 ]UO (Nea,p SuNOd Np |e}0} yiqep ne poddes 

Jed aseq ap }Iqep 9] ‘xe ‘d) aseq ap yiqep ap 
QdIPUI,| Bp s}e}|NSe1 Sep sasAjeue je $}Se} Sasjne.q 
‘soaneng je Seeulwexe e |I,Nb ‘sanbiydeibopes 
SQYONOD SEejUsJEyip pINpoid e || ‘Nee,p Sinoo sap 
Iqep Np soueyjiavuns e| Ns sejqiuodsip seinaejyue 
seeuUOp Sap UOI}OUOJ Ue senbiydesHojpAy suisseq 
$9] Jesa}joeJed & JUBSIA xneAeJ} Sas IAINSINOd 

e nea.p Seniesa Sd| INS |IeAeJ} BP BdNOID 97 


‘Jeijue Ue enbiydeiBospAy ulsseq np ajjeyse,| 

e nea ua sulosaq s9aj Jenbijdxe e JIAas JualeAnod 
ais uN e seidoid anbiBojooe eoueljia/uns ap 
SO9ULOP $9] JUSLILWOD JA@UIWJa}Ep JNOd senjoeye 
9}2 JUO S}S9} SeujNe,p ‘aujno UW ‘senbiyewijo 
sjuaWebueYd Sap jueyNsel Nee,| ap syijiqiuodsip 
e| Bp sssieg e| & SApILUNY $9119} SEP S}I|IGesOU|NA 
2] 8p apnje aun ins Woddei un sAeuoe e sjeinjeu 
XNdI|ILU SAP SUIOSEq Sdj INS |IEAe1} 9p BdNOID 97 


‘soe7] SpueId sep enbiydesBoipAy 

ulsseq 98] SUBP Sjaun}eu xnaljilu Sap nes ue 
SuIOSeq Saja Nes, Sp uOr}EsI|I]N,| ‘Nea,p saruesa 
SEP }e}9| JON|EAS,P SNA ua |IeEAe1} Np sHeped ap 
2]U9}US SUN UOJes SIAINSINOd JUOS BS SOS seq 


Zo0oz siewi pg ne.nbsnf sasijeas saiboig 


‘XNEACI S8| BSI|ESJ JUO (Sjeun}yeuU XNai|ILY 

sap ulosag ja nea.p saviasai ‘nea,| ap uol}esi|I}N) 
anbiuyos} |leAes] ap sednoJb sios| “epeuedg SUeSsDO 
}@ SOUD9q AP }O ‘OUEJUC UONEAJASUOD ap 

‘OUE}JUO,| BP Sajeuns SQuIeLY Sep Je UOIEJUSUI|V/,| 
ap ‘ainyjnowHy,| ap susysiuiwu np ‘oue}UuO,| ep 
JUSWSUUOIIAUZ,| Bp us}SiuiwwW Np sjuejUsessidsi ap 
anb Isule SaJajsiullu xNep seo ap s}juejUsseidal 

OP SSwo} peje Jeloud np uoljseb ap adinbs 4 
‘OUEJUC,| SP Sa|jeinjeu SASSSyoIY Sep SJd}SIUILU 9] }9 
epeued JusWeuUUOIIAU Jed aHu1poo peje yeloud a5 


‘JIUBA B SENbIPEWI|O 
sjusuebHueyo xne je SepueWap xne neasal 
NP Sd}I|IGeJBUINA Sap je Soe] SpueId sap 
ulsseq 8] SUeP Nes ua SBdJNOSSai Sap je}a,| ap 
SUSISAIP | BP UOISUBYSJGWIOD SJjOU JBIOIaWe oe 
‘senbiyewijo 
sjuswuebHueyo sap sjoeduui sa} Jeipnye 
}8 JIUSAL | JUCUIBOUOD SUOISIASId SEP Sule} =e 
‘UISSEq-SNOs Np 
neaniu ne nes ud spuewap e| ja UOI}esI|IIN| 
}® ‘(Suleajnos nes, ap ja soeyins ap 
nea,| sp souepuoge je 9dunoOs) nea,p seviesal 
S| INS Bseq Sp S}UsLUaUBIesuUaJ Sap WIUa}]GO oe 


: SJUBAINS SQ] JUaIe}S 
jafoud np sjnodelgo xnediouud seq ‘soe spuesg sop 


ulsseq Np nea.p sevieses Sa] Je NeS,| ap UOHEesSI|I}N | 
INS |BIOUIAOId-|e18p9J JUIOfUOD Jefosd UN S4ANeO US 
SILU JUO OLIEJUC,| Je EPCUED 9] ‘OOOZ Suwo}jne | 


a1xa}U05 


nea,p Sanlasas Sa] ja 
nea,| ap uonesijijn,| NS OUeJUQ-epeuey jeloig 


“QUIELIOINOS Ned | Bp Je 
ajja1oluedns aibojoupAy,| ep asAjeue| saAndde 
inod sanbiewijo seauuop sep asAjeue | Wel je 

oe] NP uONeodens | Sp SeasijapowW SUOI}eWI}SE 

Sap IUINOJ Issne e susj}siull\| 97] ‘UeBeueyO,| 
ep ulsseq np pns aiyed e| ap enbiBojoupAy 

UeIIG 8] INS sjo|Id apnje oun e sdioiped 
e epeuey JuswWeUUdIIAUQ ‘8007 B Z00Z ea 


‘a}dwood ue sid aja Issne juo 

SJIGSp ap SJaI}JeEW US NES,P SINOD Sap SUIOSaq Sa| 
anb Isule nea,| ap ayiqiuodsip e| }@ UONesijn,| uns 
senbiyewijo sjusueHueYUd sap sajqissod s}joeduu! 
Sap UOH}enjeAds,7 ‘sjueuIyEed SinayoeRs seujne,p 

}8 uoejndod e| ap seouepus} sa} ‘Sulesa}NOS 
nea | ‘xnee sap UuoleAUEep e| ‘nes,| ap uOHesIN,| 
‘$919} SOP UOI}ESIIIIN,| ‘Yewujo a] ‘aiBojoupAy,| 

INS sajqiuodsip ssauuop sap uol}esiji}n | 

ins weAndde;s uonenjersq ‘jusweddojansp 
epides Ud spue-iWss JINE}OesS ‘enbiuueWg 
-3IQUOjOD ua ueHeueYO,| ap ulsseq 9] Suep 

nea us seounossai sep uoljeoyiuejd e| e Je UONSEB 
e| © SOAIEIS1 SUOISIDSP Sa] JeIE|998 JNOd IIUsA 

e }8 Sjanjoe nea ua SulOsaq Sd] JAWI}S8,p J1}0e/Go 
SWILUOD SINO/NO} lieve UBEHEUeYO,| Bp ulsseq 

np nes ue spuewap ap je JusWAdUUOISIAOJdde,p 
jeloid 3] ‘uOleIe}jOap ap Sepoled sa} JuUePUag 
‘200Z US SOUSWIWOD e ‘sSue||OP ap SuUOI||ILU xnep 

e ganjene ‘jeloid np aseyd swealxnep e7 


‘nea ue saounossal 
sa} Jnod jeqo|6 jauuoisiAsid yeHpng 9} Suinpoid 

ap ulje ‘uisseq 3] suep nea.p sayed so| je s}1eJ}e4 
$9} anb Isule (Seuleaynos xneea saj JUOP) Nes,p 
suodde sap uejiq 3} Janjers,p Jeiwuaud jnoalgo 
Jnod e inb ‘aseyd swaixneap e| ap uoljeoyiueld 

e| & s10ge||OO e& aJa}siull| 8 “9007 UZ JE}EM\AO 
3ajedde ‘aasijeuuosiad SSauuOp ap aseq aun 
SUEBP SB89BH4D0}S 9}Je JUO S8QUUOP SED ‘ueHeUeYOC,|| 
ap ulsseg 3] Suep Epeued JUSWSUUOIIAUZ,p 
suoljejs sap sanbiBojoipAy ja senbiyewijo Sesuuop 
$9] SUdWwod A ‘saauUOp s9| JI||IBNda1 & Je S@QUUOP 
BP S8DINOS Sd} JOUIWUE}Ep e JUusWAjedioud 

HESIA (GOO7-700Z) J@foud Np aseyd ajeiweid eF 


BIQUIN|OD Ysiug JO UONeIDOss\y 
Buluueld | }8 elquinjoD usiug Jo uoneloossy 


Ajddng Jaye, e| ‘lounod ainynouby eiquinjo5 
USUG | ‘JeSe14-UOWIS d}ISJBAIUN,| ‘(UeBeUeXO) 
SNDIUUE}UG-sIQWOJOD e| ap s}IsJBAIUN,| ‘Souell|\y 

uojen uebeueyo,| }efoud 90 & JUsWaJBIOUeUY 
g@NqlujUOD Issne jUC ‘jeloud 89 e juedioOMed 

xnelepe selusiuebso saj wed JuOS eEpeueDd SuesDO 
}8 S8Ydsq je Epeuey siejusWeouby 

}e8 ainyjnouBby ‘epeuesd jusweUUdIIAUQ 
‘anbiuueyWg-siquiojoy e| ap sejeins suoibes 

S8P }8 SS}IAIOS||OO Sap JusWUaddojansq Np sus}siuiwW 
3| J8 SAUa| Sap je aiNynoUBy,| ap ausysiuiwW 

3] ‘pueog JeyeA, ulseg ueHeueyOC,| JUdIOge}|09 

jenbne ‘jeloud np ajqesuodsas swsiueBbio | 

JSO aNbiuvueWg-siIquojoy e] ap JUBWAUUOIIAU | 
SP SJ9}SIUIW 87] ‘Pyeog Jaj}ep, uiseg ueHeueyO | 
}8 anbiuuejpWg-siquiojoy e| ap jusWaWEANOH 

8] d4jJUa JeUBUaLed UN,P ajjnsai yeloud a5 


ueBbeueyo,/ ap ulsseq np nea 
ud apueWaPp ap ja JUaWAaUUOISIAOIdAe,p jaloig 


nea.p 
JuaWeaUUOISIAO/dde Pp Ja UOesijIjN,P SJalolg Z'L'L 


‘8002-2002 Ue goUSWUWOS 

e (jal1d1Ho| Ja jaueyeW) aNnbuyewoupAy jienel} 

ap uOl}e}s e| Jedinbs unod jusweuUOIsiAOsdde_ p 
snsseo0jd 37 ‘SIAINSJNOd JUOS 9s BNbIUJeWOUpPAY 
|IEAC1} Sp UO!}E}S BE] Bp JUsSUIeHeUsWe Pp xNeAeJ} S37 


‘asudesjue aja & anbujJewoupAy 
suweiBoid NP LQ06 OS] UOHedyIws. e7 


“BOUILUEXS JUO | 
S898SsaJ9}U! Sealed Sa] Je PUODDe JSANOU NP UOISIBA 
ai9iwesd e| sBipau e uO ‘UOH}elejOep sp spoused 

e] Op Uy e]  “819} Be] BP SeOUaIOS Sap SwWeJHod 
UN 19819 nod (siuq-s}e1yq sep enbiBojoa6b easiness) 
Kaning jeoibojoag $aje}S payiun,| je uelpeueo 
eanbujewopAy suwesbod 3] asjuUe aujJeWOUpAy,p 
SJBIJEW US 9}US}US,P Bj090}O1d np sepyod 

P| 8p UONIUYSpss ap |IEACJ} 9] JBOURAR ye} Ce UO 


‘enbyueje epeued ne je eLaq|y use s}ueUa/UPE UI 
$8] DAA $91}UODUSBJ SaJjNe,p JesiueBo yloAsid 

UO ‘“Sp}SOd $3J} 9}9 JUO JAI|9}e,| 9p 9}I1}N,| INS 
SSJIEJUBLULUOD S87] ‘PION NP suo}YDO}INe S}IAIDa}|09 
e| e auIISep Nes us seoduNOssal xne UO!}esI|IGISUss 
@p WNJOJ UN_p diped 9} SUepP ‘ayiuUxMOI|9A e 
S]JUBUS/A}U! SB} 34JUOCDUSI ISSNe e UC “s}UBUa/UEqU! 
sap saudne sjuaweubiasuas je SasuUOp S3O 

@p UOISNYyIP e| anb isule ‘jeuoNeU enbuyewoupAY 
ewwesboid np neesas Np janjoe je}9,| e syiyejaJ 
sjuaWeuBiesua xne je aseq ap sanbiBbojospAy 
SS89UUOP XN S}UBUS/U9}UI SEP S8d0k | JeJOI|aWWe Pp 
BWSSBOBU E| B/9AJ JUO JaI/a}e J8O BP SJO| SIS 


SaJIEJUBWIWOD $87] ‘Hediuul, e s}ueweUBIasuaL 
sap uolyseb e| je SeauuOp Bp eHhueyde | 
‘BOUBI|IB/UNS BP] INS SJUBUBAJB}UI SPP UONUSIUI | 
e Jaljaye un esiueHio e& Epeued JUsWSUUOJIAUQ 


‘(QJEUOHeUJSJU! aulejod SauUY,| 8p suped 9} Suep 
jUusWaouUeUI UN e 80eJH) anbOUy,| ap Saji se] suep 
saajnole 9}8 JUO SUOI}E}S SajJaANOU xnap ‘epeueD 
JUSWSUUOIIAUZ,P PJON Np je Saulesg sep uoibeas 
2] 9p senbujewoJpAy suoyjej}s ap nessa 3} suep 
‘BUDUBADI UF “BDIAJBS US SASIW 9}e JUO SUOI}E}s 
Sa||aAnou xip anbsind gQgQ0z-Z00Z Ue UOISUedxS 
a}jUeYOduWI 8uN NUUOD e JOpeige-}e-sANSN 
-31J8| © Nessal 87 ‘senbiewijo sjusUaBHUeYO Sa} 
Jed saasneo aiydesBbospAy,| 38 sda} ep sewiBas 
Sd] SUBP SUOIJELIEA Sa] J8}O9}Eep Bp esyeuUed Inb 
anijeiul ‘anbiBbojoupAy je anbibojosoajew nessa 
np juswessipuesbe | ap JususoUeULY 3} soUOUUe 
e anbiuuewg-siquwojoy e| ap jusweWSeANoB 374 
‘JusWessipuesbe p suejd xneaAnou ap souoUuUe 

e UO ja IHueja aja e anbiBojoupAy nessa 37 


‘g|0900}0Jd 80 B SAXSUUL JUDIBS SBDUIAOI Sd] 

DBA SN|OUOD slJeWOIPAY,p susl}ewW US Sp1oN0e 
Sd] ‘anbiueljy,| 8p SeoulAoid sa] Je EPeEUeD Np 
JUSWUSUIBANOB 9] SujUS Bje}USWUISUUOIIAUS 
UO!}EJBdO0D | INS 8}US}US,P BjODO}OJd UN 

Ji\qe}2 }OASId UD ‘SeABYe je JUO eEgoyUeW 9] }@ 
OWEUC,| DBAE Sp1099e Sa| °/00Z UZ 8002-200 ue 
@NulJUOD JUO S}JeUIeUsLed Sap JUSsWA||aANOoUsI Bp 
snsse8o0Jd np duped 3] Suep Senjoaye xnene} seq 


g00z suew pe ne,nbsni{ sasijeas saiboig 


‘JUBSSIOIO SINO[NO} Sunayesi|i}n,p 

aiquiou UN,p SsuIOSegq xne JUSsWEpidel snjd 

ue snjd ep asupuodsa ap ue jaa1 sda} ua SesuuOp 
OP SSDIAJAS Sd] JESIWI}dO, p JUS}eWSed sjI}NO xnep 
S89 ‘SIA ap ajOAO Np UO!}seb ap UO!}OUOY eB} ByI9e4 
INb ‘KAGAH Seeuuopejew sap uolj}ssaB ap j!]N0 | 

& 1002-9002 ue SeeHOdde aja JUO SUO}EJO|aWe 
Sap ‘snid 9q ‘|IGAe1] 8p UOl}eE}s Be] SuUeP 

UONEJJE}SUI ING] JO BUSS ap sjaloiHo] ap UOI}OS|es 

e| esanbijdu! uonesi|euuoNesedo | ap sdeje 
suleyoojd e7 ‘“anbujJewopAy |i€Aes} Bp UON}e}s e| 
OP JUBWSUUONOUOJ 9] J@ SINJOMNYs e| UOISIOGud DeAe 
Je|6a1 © JUsWajediouud JUaIe}sSISUOD /00Z-900Z 

ap xnenel} S87 ‘enbujyewopAy swwesboid np 
Se@suUOP Sep UOI}ONpod ap snsseood 9 NO} 49106 
ap esJyOWId INb NpUS}ye Sai} |I}NO UN jsea |IEABL} 

@P UONE}S 88D “SIAINSINOd JUOS as BNbUJeWOIPAY 
|IEABJ] BP UOI}E}S E| 9p JUSWeHeEUsWEe p xNeAel} S84 


‘awwelbojd np uolse6 ap senbyeid 
$9] }8 BINJOMUJs eB] JUBALIOSP SjeljUuasse s}UsLUNDOP 
sep eBeniydie p auebio un.p uoneoijawe | 


}@ UOISUeAXS,| SLULUOD 3NO} ‘/00Z-9007 seuUe | 
9}NO} JUBINP Nal ne juO Ja|\ddoq Jeye e JUeINOD ap 
Jnajyoud un asijiyn inb uless9a} 8] uns j|auUOSJed Np 
UONECDIJIUSO &] JS UOIJEWOY B| ‘ISUIY ‘SeIBOjOUYdE} 
$89 OP JUSLUBUUO!JOUOJ 9] INS j|aUUOSJEd 

9] JOYII9O JO JOWIOJ NP e UC ‘Je\ddoq Jeye 

@ JUeINOD ap siNajijoid Sa| je senbysnooeopAy 
siasedde sa] SwWod ‘alujewWojpAY us seiHojouyoe} 
SO|J9ANOU Sep UOT}eSIIIIN,| INOd UOHed ISO 

9UN NUa}gO Je UOIJEWOJ Be] ap Ndai e |aUUOSJEd 37 


‘Q119} 2] BP SBOUBIOS SAP INE}Oes 

9}SA 9] JoHaju! Jnod 1Bieja 338 & BjOD0}0/d 

99 ap uoleol|dde,p dweyo 87 (siup-sje}y sep 
anbibojoe6b aainies) Aanuns jeoibojoa5 sajejs 
palilun,| }@ uaipeueo enbuujewoupAy suwesbod 9| 
QuJUS SL}JEWOIPAY,p susljEW US 9}US}U9,p BjOD0}O/d 
Np UONESI|EWASI Bp IEA} 9] IAINSINOd Be UG 


‘QJJUODUBJ 93399 JUBINP SeUJaD SUIOSEq sap 
JOSJIP JE}INSS1 9] JS@ SUON}E}S BP SuquuoU ules. UN,pP 
jusWeHeuswe] ‘audojd aifiaua,p Sedunos sajjaAnou 
ep uolonpoid e| Suep PION Np 9jOL 9] Je BIHoOjoupAy,| 
aJPUsJGWOD JNOd aj|jal]USSsea JS SUOI}E}S Sa||aANOU 
S80 ap soeRjd US SSI E77 ‘UBIPPUBD PION Np JIUsA 

e uoleyo|dxa | ap aaijosdsiad ej Suep senbipsou 
sanbujewoipAy Ssdunossal Sd] JAaN|EAS,p sjissedeu 
E] S[9A9J JUO JaIa}e J8O Sp JUBUBAOId SauIe}USLULUOD 
sa ‘shed np psoN 8] Suep soue||ia/uNs 

Op sJaI}EW US SUIOSEq Sd] INS SedIeEJUSLULWOD 
XNESANOU 9p s}IOsNs e sjusWeUBIasUSas Sap 

uoljsab e| ja S8QuUOP Bp sHhueYda | ‘soue|iavuns e| 
JNs jueyod epeuesd JUsWAaUUOIIAUZ,p S}UBUS/84U! 
Sap UOHUDIUI,| E JaI[9}e UN ‘S}!UYMOI|9A VY 


‘aidoid 31619uU9,p Saj\jaljuajod saounos sap 
uol}esJO|dxe,| & Sal] SenbisjoajaqupAy sjesejul xne 
90e16 sanuajqo 939 JUO Ue ap djI,| INS SUOI}E}s 
Sep UO!}eEaJ9 ej INOd seounossai sa} ‘@youeASJ UW 
‘SOAENIU! S1jNE_p Jo BJeuOl}eUaju! Sulejod seuuy,| 
QP SAIJEIIUL,| BP Supeo 9] SUeP Nus}go 

JUSWSOUCUI Np }e}NSa1 9] JUOS SBIZUSYOeYy Np 
2}/8P NP ja saI/eA e| SP SuOI}e}s JINY S97 ‘NAeUuNN 
9] 18 ISONO-PJON Np Sesio}we| say JUesassap 
nesses 3| nod uyeg ap aji,| ins Suole}s 

S9||SANOU }das-xip Je ‘(e}jap 3] Suep je Suljadid 

9] Jnod asodoud slojnod np Huo} 9}) atzuayoeyy 

Np s9j/EA e| Suep SuO!}e}s Sa|ja@Anou yiny ‘eveq|y,| 
9p PJOU dB] SUBP BdIAUSS US SASIW Ja SE}INJJSUOD 
SUOI}E}S XIP ‘UBMBYD}EYSES EC] BP PsoU 9} SUeP 
SUO!}E}S SIOJ} JUOP ‘UdIPeUeD aNbujeWoJpAY neasa 
ne sagjnole juos as suolje}s SaljeAnou yiny-s}]UeL | 


‘SNJOUOD 9}8 JUO BYSq|y,| }e DAGeNnH a} Dane 

spiooce sep ‘900Z UY ‘alJeWOIpAY,p sialjew US 
XNBJa}e}IQ SPJ SOP UOISIASI e| }8 INO! e asiw e| 
@UJBNUOD INb 89 Ua SIAINSJNOd jUOS Os SaiHoJd seq 


Looz s#eul pg ne,nbsnf sasijeas saiboig 


‘JUsLUSpUSIJ Np sunsew e| JNs |ieAes} ap ednosbh 

UN,P UONEWIOJ &] BJO © BJEUO}LI9}-a/esapay jo 
SIEIOUIAOI-9/eJBpaj UO!JEJOGE]|OO 9}J89 Ap sje}jnse 
xnediouud sap un “Xneio0}J98} Je xNeloulAold 
sps0d0e Sap sunsj}eujsiuiuupe sap sasodwioo 
gjeuoeu ajqe} aun e suOISssNnosip ap jel[qo,| aje 

e ‘SOSIA8J SPJODDe SB9OD ap Sedons ne ajjaljuessa 
‘uol}se609 ap UOl}OU Be] ‘/Q0Z 24q0}90 UZ 


‘OUBIUO,| }8 DeGeNDH 

9] ‘evaqy,| ‘eqoyueyy 2} : SeoulAosd auyenb 

}@ Bpeued 9d} a1]US SNJOUOD 9je JUO xNeBJE}eIIq 
spioo0e aujenb ‘uonesejoap ap sapoiied xnap seo 
ap Uy B| ¥ 800Z-200Z 8 200Z-900Z UA !AINsinod 
}S9,S SdIDJOX9 JOD “UOISIASI IN| e J UNO! e esiw 
ina] & Jeapscoid ap uOde} SuNaiiewW e| JAUILIA}Ep 
ap UN G/B] ap xNeJa}e}IQ Sp10d9e Sa} SuILUeXS UO 
xnejusweusaAnoh sasieuayed so} ‘s}eueusted sap 
JUSWA||eANOUS Bp SNssedold Np auped a] sueq 


‘senBojoupAy sap suloseq ap |ie}uaAe 
a6ie| un e& aJpuodsa ap uye Nes.p sey}UeNb saj uns 
SO8BUUOP SEP JESNYIP ap ja Jeyesduejul_p ‘yasAjeue,p 

‘JIIJIBND91 Sp JUSPeuUSd sj] ‘}esepay JUsWIaUISANCH 
9] JO SO/CUO}9} JO SayeloulAoud SuUO!}es}siulUpe 
sep uednid e} aujue UOHe1Oge||09 ap s}eloud 

SEP SLULUOD SaJj}SiullUpe jUOS SENbi}aWOUpAY 
SOABI9J SB] INS Sp10NNe Sa] ‘G/6] sindeq 


a]xa]U0D 
SENDLIBWOIPAY SB8BUUOP AP 9JIA/JOD LL 'L 
SO99UUOP SAP UO!JESIII}N 39 BJOIIJOD ss". 
‘QWUa}SASOD9,| INS S8exe SOAI}eI}IUI 

Sap e ja xne]JUSsWSeUJSANOBbJejU! SeLUsIUeHIO 

sap e uoljedioiued ej ja ‘saeuuop sap uoljes)|!}N || 
}@ 9JO9||O9 e] SUBP S]eWO0}UI9}-3/e1ouIAOud 


-3/eJ9pe} UONE1OgGe]|O9 e| INS Suod UOI}Oas ayeD 


XN110}14119}-XNeIapIJ 39 
xneloulAoid-xneiapay sowweisboig =“ 


(epeued np nea Us SEd/JNOSSal $d] INS 1O7T e| ap | ated) 
NWA NA SADYNOSS3AY SAC AIVYOALNI NOILSAO 


p00Z ‘epeues juawauuasiau; @ 


F 


3SS093°S1 
¥. 


syYNOO Fe 
oh dae 


LS 


(anaje 1S Gap 2) snd ‘abe; 
1S9 ayey e} SNjd) juaWaINCD3 


awejul abeulesp ap aury ba 

andjueny Ue30Q & 
aNbixayy NP ayOS r 

UOSPN}H,P a#eg Bi 


sanbiydesBboupAy suisseg 


epeues np nea,p sinoo xnediouud sap juawajnodea ja sanbiydeiBoupAy suisseq xnediouig “| ainBi4 


‘orgnd np uoijewJojul,p Sauiweibod sap ‘Jaljnoed un 
no swsiuebhso un ‘uoNejsiulupe aun dae UO!}eJOge||OO US NO JUBW9}D9IIP 
‘QIANGO US SIOW EC Ja S{I}JE}NSUOD S9}IWOD Sap J9dJO © JI}SIUIW 3] BSO}Ne 
}2 ‘107 e| ep uoNeoijdde.p saunsaw sap ja Suoloedsul sap }iOAdd A] ated 

PB} ‘aujNO UW ‘JUsWAae,g Ne yOdde un_p januue jodap aj JUuOp ‘107 e| ap 
UOIJEJJSIUILUPE,| CE SSAI}E|91 Sajes9UaH SUOI}ISOdsip sap PudsidWOd A] sed eF 


(‘Wyo '7};Nejap/ojul SuebHh/adojeujsi6as/e0' 06 5am e [6661] 4dD1 e| ap 
jusWaLJeg ne januue YOddei 9} J9};NSUOD) ‘QO0Z SYeW LE 9] INANBIA usa saJjua 
1898 IND ‘[(666L) 3dD1] (666L) JUaWaUUOIIAUA,| ap UOIJDaJO/d ej INS auUaIPeUued 

107 | ap (| ues [A BlHed) 6LL & QL L Sajoipe sa] suep ‘JUuSsWeiNal9}/N 
18 9QG| US JUBWAUUOUIAUS,| Bp UONDaJO/d ej INS BUUaIPeUED 107 e| e 
BdJOdJOOU! B}Ja E ‘NES,P SINSUUOI}IPUOD Sa] Je BHeAOWSuU Bp sjusbe sa] suep 
S]JUSWIJNU US SUOI]EJJUBOUOD SAP UOI]e}UsWAI|HeJ e| OASJd INb ‘|| eyed e] 


107 &| ap aed ayjao uOI|NDExa e SuyJowW 

8p BIESSSOSU 9}e Siewe}l ©.U |I ‘SJUBIaYIP UOI}EJOGe||OO ap SapOW Sap e ja 
SolwWwesBojd sap © SINODSJ CE UO BWWOD ‘SeANOJdde jUOS S|I,Nb siojJ @uN BANEO 
US Siew Sa] Je xNee sap saijeyenb uoyseb ep sewwesboid sap sljqeja unod 
3]SID0S US SSN}I]SUOD XNeIOUIAOId NO xneJapa} SawsiuebHso,p ajulofuood uoeas 
2| JOWJSd djjQ JEUOI}EU JoJ9}UI,D a}JUSHIN UO}SAaNb dun jUsIASp Nea ap ayijeEnb 
2] anbsuo| uolsebH sp xneioulAoid-xneJapeaj Spsoooe Sap HOA || aed e7 


“Nes US SB8DJNOSSAI XN dij JOSdse JNO} JUPLIBOUOD SaUIe}USAU! SEP 

JAaSSBIP E J@ SBQUUOP SAP JI||IBNDSJ © ‘SAYDJBYOSJ SAP Janjosys e ‘aljnomed 
un no ausiuebso un ‘ajeloulAOJd uOl}eJ}SIUILUPe BUN 9dAe UO!}EJOGe||OO 

Ud NO JUSWA}OSIIP ‘SJ}SIUILU 8B] BSUO}Ne J BjDIPe] ‘Nea ua Sadinossai sap 
UOlSeb ap suejd S8p SJANEO US BJ}JOW AP Ja JAIOgeI|9,P SNA US SSDUIAOIC S9| 
8A UOI]}eEJadOOd Sp Sspsoooe,.p SinjeuBis e| JUBIOASIJC g 3a g ‘Gg SajoIpe Saq 
‘nea Ua SsouNOssal xne jieJ} JUeAe SUOI]SANb saj INS SajeloUIAOJd-sajesapay 
UOIE]NSUOD SP S$8}US}US,P UOISN|OUOD e| JOADIC | Blyed ej ap p BjoIpe 4 


"107 &| 8p Suolisodsip sajyediouud sap swnsai un IdIO/ 


epeuey np nea ua sadinossas Sa] JNS 107 e| ap SuOl}ISOdsig 


SS | 


‘epeueyd np nea.p sunoo xnediouud sap juawajnoda | ja sanbiudesBoupAy suisseq xnediouud 

$9} JUCJ}SN]|! BUCO Bun sjuasaid | sunHy e7 ‘o1GQNd Np uONeWOJUI,p SlUWeIBHBOJd 9j Ja NESa US SBduINOSSaJ Sd} 
INS S8YDSYOSI SAjEdioud Sa] ‘SajE1JO}LI9}-Sa|EsBP9J JO SA/EIOUIAOIJG-Sa|CJapPS} SSAI}EINIUI JO S9JUS}US SASJBAIP 
Sa] aNb sajja} JOT S| ap uOIedI|\dde ua sasuawW Sa/EJOPd} SA}IAI}OL_p |IEJUSAS BHie] UN WWOSp Yoddel ay 


‘800C SJEW LE 
NE QOOT JUAe |, NP Sa}IAI}Oe SBo Suep sasijeas SeiBoud saj uns ayod ‘sjanuue spoddel .s¢ je ve 


$9] JUeUSIdWOD ‘LOddes juaseid 37 ‘a0IdJaxa anbeyo sade /O7 e| ap uoljeodl|\dde ua seauaw sa}A}Oe Saj INS 
yoddel un.p juawayed ne uoljejuasaid e| iOAaid gE aloe] epeued np nea ua sadjnossaJ sap uoHesiyiqn,| 
SP }8 INS|EA US SSIW e| VP ‘UO!IJEAIASUOD B] BP SNA US SAJIO}I9} SB] Je SBOUIAOId S39} DA9Ae UO!}eE1BdO09 

BP Biped aj WIGQe}9 ‘0/61 iquweajdas CE¢ 9] sanbjnwoid ‘epeueD np nea ua sad/NOSsa/ Sa] INS 107 EF 


39v4aud 


- f 


BO Lp Sates v2 
— Ley ae 


te ba nv ‘ee ati 


7 if i Fa 
2 Se > Gre wt. wv 
4 ae U ih ‘ if. - a vot = 
ive 7 ; 


6 Swdissie a piwaleosjeeacle cds'enceegetesvepwusssnviesieesniecesicea xnea sep ayyjenb e| ap SdIpU| | op $9}]09 sep uoljejasdsa}uy "| nesjqel 


IA ct erci eerie atte nie Wrens a avorcie'ca chan ervitesole alntefate atssevalacarays ay eistciermretiisia us wate, Sin’ Sv yc can ofa ayeteni elabor ohata\ iw elas ef ate Tei le) le ws, Wreratel Wins, SEOTANG Corp UCe epeuey np nea.p 
sinoo xnediouud sap juawajnosa je sanbiydesboupAy suisseq xnediouid “| eanbi4 


ZV BO OISC ODD DOCRIOOO DECIDES tol ACOH SCRCT UR CLO OGIO he OOOO UIO AG CO TCG Dads A ICOC sesiejuswajddns sjusweublesuey : g IXINNV 
Zv FARR TIOO TODO CE COIDIOTIOIFINOCITOOCICO OC OCIODOD CORT COCO CCC MOUSER OO C IUGCCTOET OC GO OOUIOM ICO ICO COLOR (ono me pOecmOoTcr SploooV Vv 3IXSNNV 
Lv we reie cuddle ow ic Grelnya euslaze Sp noacermWra ni o)a fe Wie Wa iein wide 6 (are [eaharm al mia ime i A lw TCO me TT cern RT uoyNn) np }9 anbiyioseg np uoilbeay 9 
Lv awe ole we ois san nwieeinalujecwlyie ve siele(e haalain's epeuey ne aiBbojoupAy,| ins jeuoijeu uojeaysa,| e sojpeo-sa9uu0g ‘S 
Ov a/nrm iio a/6 {a {u(elnia\e/e\e 0 n\ninia/e\atmiwiaiviars’o'eiain)6,e\6 e18/ae\s e.01e aiacule nea} ins UOIJ}EUOjUI.p usipeues nessed un 199019 = neysey "pb 
6E <a.eicle/e #¥iecetn'alp <n a/ea/sleleleiuw an s/nle gipsiu\usm\v.9/d7e.e@ wibieis e7ain\wiaje}elela.0 sip ecajs nie 'alave:s\ ales u/s) ure ais\etu(a\e Wigiw(ainsielein(ece cn epeuey JUSWSBUUOJIAUZ,Pp aisydsoig c 
6e we ence emcee new ec cea a ven cne cere essen eeseseresesesensresscorscecenens epeuey np senbibojospAy S9AZ/OY op qeaM ous ce 
6E aisieiwisie elele-d wecetoeelein iia 0a waisie 8\e)n'e o/s a\e ena s aim Wiaininc c/eiaie 96\asips\v\w.b-.6lb'ulalt §.O.olWis 8 Ud ¥iV/S wit 8's 0d isi mA/e\66\Wn/¥)e © 5°8.019 Glelele bain Aibinieie eonop nea,| ins re F=y,V) aus cl b 


(epeueg np nea ua saoinossai $aj INS JOT e| ap sajesouSHh suoNIsodsig — Aj Bed e| snos) 


Ge eeeeeeeeeteteeesssitiececccnnnessssesececcconnsnassceeeeensensassssscs dINSNd NG NOILWWHNO-NI.d SIWWYNDONd 
aia alae ae seyedioiunuu Sap seasn xnea sa] 8 ajqejod nea ins sjenbuy G'p’Z 
ge PaTA Rid aie aia ialdi ain rathia We Minaiwi/ate walle elk a.a/e\eip aw \W/a aU eietusele aie pia: dlacnvein(ere Wisiaihtatkrate is Wk 2)3"a (aie enw won eolee te xnejeuw ap SOUIW sap uoleyoldxea | 
8P JUBLWSUUOIIAUS,| INS SJOYO SED IAINS Bp Sapnje,p sawWeIBO)_ -'7'Z 
fe ode aes uk ary Ea saje}UsWaUUOIIAUSOIBe S@WJOU ap UOl}eJOgeJa,p BJeuoljeu SAE] C7'Z 
9¢ Gaip mini pico e\b'e b.leisia‘e e/oibih a/mrele ely O\0e/s 6 peru Gib 18'a ma Rh ib'G ck Mra ta STRIATE ib 8 Ace wIN ie ace W YO agate iclalg/ aie Mia mNin ee EIat ten slate We1NS 3u} jo 3}e}]S seibuog Zr 
Co sieru ate win's plpiaia.elpin win laine aibinia (ule kimtinie(6'e wie Ta’e aim mie iaie odie ete wield m ateta etets senbibojqioa}ewojpAy UOISIAdId i) uolesijapoyy i trad 
ve © eid(tle wise bis 'w.m vip ela lois ble 61 | ie'a.0:a/efe pa an.v/e 8 e.0in'e le uw eielee pig Wy. 0 dain Ue ete ibe e/a a pieiaw pint QyudJeYyoes op s}eloid soujne_p s]ueyies ses are 
oo PCr erie OC i Cr Ce rit Ce er rene en kk IC enbiplioed np S9JEJUBWASUUOIIAUS S90UdIOS sep 91}Uay) Circ 
UGccceecereeeeesseecessseeessssneessssecesssaecestssecesssnensraseesessssennasssactessaeetesaccanasscesnessass juaine7-jules auey Z'Z 
12 26.6 0/0.0-e nein 6. nn 5,0 on an a ee nein wie bo nle ee ao annia a wale aera nee 8b ape Dana wb ie nea | ap aiBojouYyde} e| ap ie) S9DUBIOS sop UOI}OSIIG bea 
DZ ences ncceescacenscaneteniaeceesiassenessanaceennssasetensiaatonissasecenisnseesentssan nea,| ns aydIayoay “Z 
eZ TYEE Tee rk ror iCricice Rice se BIC orien ic ice eifsioag ap uisseq np uoloe.p ue|d sf ok Sec4 
ec ub e16 (dino wiatmin.o(uw.0.0'nelpelaieininie bib.o qin ic Via. WEP ols Ue. U kelminib sey emia ¥wieelbip.e bialAnGikiiWed mic tain’ PION np sewejshsooe sap SAI}EIIU] oO) 
BL CT OOK ECR POCO MIC CLIC A aR Ore OCMC wee oun tthe Caen ie earch it MCh a keener ee soe] SPUBID sap swwelBOld ae Saat 
QL cette sees eteeeeeeseesteeessseeestecessesssecnssacssssesssecssussesesantssassessettaas juaine7-jules Ue}d Z°¢"] 
rl env ialejein (a wine) ae m wie wa n)a 6. oie wkla gle n:6.0;5\% bh a pieiale Ma Siw Sle ole Galera ie a ara nie minieie enbijuejje jE10})1 np juaWeassiulesse p ueld OL 
ppl coreeeetereeeeteeeeseeensseesseessssestsecssenessseessnssssencessenssnssssniesnsnvacsnistanvasanecsanicsnnnsersniasenssananeess neaje}e 
sonbiydeiBboupAy suisseq xne Saal SayIAIJOe : BWUa}SASOD9,| INS Seexe SSAI}El}IU] €'] 
pp oittrertttstesieeeettesssecssecnssesssseennusensssnansessesessnarsonestsonses aIZUayOeY\ Np ulsseq Np |l@SuoD ¢'2"| 
OL Sis /eininia a cnje)s\ala Bieieiujeis.dinieide ih i9/ain @iute ee ml Wl ninin( Win alm) wie/aiavetald/ainva(a(laia’alminigtels mlateta SSUIEId sep SsodUuIAOId sap xnes sap aibay Zak 
Geeta wee SIENOEINO Sep SJdIAU Ej 9p UONeSUe|NBai e] ap uOoHeEoyIue|d ap UOISSILUWIOD |Z" 
6 nisin p;ml9! |B: oul bim:ai@ie fu uim/s/n)ui m{u{a)e}e\dia)m}ein\eio/ain\a\aw:wisia%hla’a’amjnialeie eAnlai els iwlajata)pisiefalulpinla(aiaveiatn wwis/aia:einjniltare) ki acateip areas XnejJUsWaUJeANOb9ajul seusiuebio rosa} 
g Si nialniar olgus/steieis'e\u\eliim)siminh a/m/sisva\e/a'a Ws big Shavereseiatyiets metatete nis JUSWSUUOIIAUS | ap Syjiqeinp op susipeued sinayeoipu| ap Ll 
v #.Wis iain mipiaalwin\uie/a/e's/aln)ple/g'a’m\a'aiwib) oateiajeiniepie(didie oie ie 'e;aik pid-ale d/e\winye adie nea | ap opyenb e| op SOUEI|IOAINS e| INs Spl000Vy Cnet 
Z Siem in0(\v\n\a!n lain s\u 6 pis. 4/0\pie\aja(a'n\dio'n‘ein\aie/piw W\nivié @iaia’w lu wie’ slvielminietelateva/s nea.p jUSWsUUOISIAOJdde,p i) uoljesiijn.p s}alold FoteL 
L ROO ON OUNCE ECCT ICM RR IL a POLIO OTICH ICM OCOD SIC reece Ot ire IOC CTT senbijewojpAy seauuop ap 9}09}|0D be Lee 
p sete seed evnaesnen savanearenohasennnd it Bee SbtbaestarGeaacsde fuze sfeeaade aes A S@SUUOP Sap UOI}ESIIIIN 38 B}D9I109 || 
lL Aia)araievv)win'n\eteia/uls’e(oj's{hlaia:e'e\e'6/e/s\sin'a/)sis si siaymcn av alale meron lars XNE1I0}1119}-xnesapay rt) xneloulAoid-xneiapay sowweibolg a 


(epeued Np nea Ua SadiNOSsa/ $9] INS 107 | ap | awed) 
[ierapeesteetenh coe se cscnrdessvnassteaenby tp alseten te en nva Na SaOYuNOSSay SAC F1VYOSLNI NOILSSD 


Ji sboe ees agama ws ay o's 5d east epitome nn ngage gals d py eats om gage OAR A ete mme ne dels aig ae eea ere eae oo earareerea re 30v43aud 


SAYSILVIN SAG AIEVL 


‘OLOZ ‘JUSWSUUOIIAUA,| BP SJj}s!ulW aj Jed sayuasaidai ‘epeueD np jayo np auley e| ajsaleyy eS © 


y-LL V€6-001-1-826 
4dd-4800Z/02-Lug 
4Ad uolsi8/ 


Z-9LVE6-00l-1-8Z6 
A800Z2/02-1 U3 
SWIG! UOISI3/\ 


800¢ SJEW © LOO |HAE,P je 
L006 SAEW © 9006 IAG .p 


SOUIGWOD sjEnuUs swocdeey 


epeuey np nea ua 
S391NOSSI/ Sd] ANS 107 


13674 - 


epeur’) 


| Ee | 


8006 SAEW & J00¢ I|HAE,P jo 
ZLO0¢ SAEW & 9Q00G IHAE.P 


SOUIGQWIOS Ssjenuue SWOCddeyY 


epeuey) np nea ua 
S39jJNOSS3/ Sd] ANS 107 


epeuey epeuey ap f 
JUBWUOJIAUQ jU@WAUUODJIAUY Li 


Hidaka aes 
Ohi an on 
a ae | 


Nottie ete 
ee 


Patella eater aie tetra 
EN IM SRE IN AE IEE IRI IO I I SI I PS 
mien wm wn Sm IRAN pe 
APO SP eS 
Re RENTER P 
PE 
Ses 


cate : btn te tear an tateontar oe attaral wins ae rt ee anes 
Sete Re AIST eS : 
Fa tS he ae a ce ia 


. Aare Behe eer Se eae ee 
2 : 2, : : ai = sss ~i ; " OER mga NOY ec CGAL a, 

Cinta itickigt Wiiatdd bat ne dedeae many esp lgranectre ma E war —e “ = : - - . 

Fight ge Ml pile adel ne ne" =r = 


